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MODERN SHOP METHODS. 

In a recent address given in London, 
Mr. George Westinghouse laid stress on 
the use of machinery in shop operation. 
He described a large steel plant where 
practically all the work was done auto- 
matically by machinery, the men in charge 
having nothing to do but to touch a lever 
and to see that all went well. The point 
is made that we, in this country, have 
been forced into this method of operation 
on account of the scarcity of labor; but it 
is worthy of notice that such a complete 
installation as was described could not 
have been possible with any means of 
transmission at present available other 
than electricity. The advantages of elec- 
trical operation do not need to be en- 
larged upon here, but no system less ef- 
ficient and less flexible could accomplish 
the results which are an every-day matter 
in many large establishments. 


ELECTRIC SIGNALING TO MOVING 
TRAINS. 


Wireless telegraphy, as to-day under- 
stood, would probably not have prevented 
the terrible railroad accident in New 
Jersey, near Plainfield, recently, by which 
more than a score of people lost their 
lives; but the day may come when this 
method of signaling will be available in 
railway operation. There are, of course, 
many and serious difficulties in adapting 
this system to such work. If this method 
is to be used to establish communication 
between trains and block stations, means 
must be found to prevent interference of 
one station or one train with another ; but 
since it will not be necessary to transmit 
messages—signals being sufficient—this 
fact should simplify the problem con- 
siderably. 


Systems Using Metallic Circuits. 

There are, however, other ways of com- 
municating with moving trains which 
could be adopted at once. In certain of 
these systems a contact wire or rail is 
placed along the track with suitable col- 
lecting devices on the train. The circuit 
may be carried, if desired, to the train 
despatcher’s office, or merely to the next 
block station. By means of this circuit 
signals can be made in the cab of a loco- 
motive. This may consist of ringing a 
bell, in addition to some visual signal, 
thus attracting the attention of the en- 
gineer through two senses, and making 
the system doubly safe. Indeed, com- 
munication between a station and a train 
by means of the telephone or telegraph is 
not difficult. We have had in our electric 
railway work sufficient experience with 
moving contacts to feel fairly confident 
of their operation. These systems should 
not replace the stationary signal systems 
as used to-day, but merely supplement 
them. 

Control of the Locomotive by the Train Despatcher. 

In addition to giving signals to the en- 

gineer, it is possible to equip the loco- 
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motive so that the operator at the block 
station can, if it be necessary, stop the 
locomotive himself. In one system pro- 
posed, which seems to be an elaborate ex- 
tension of the track models sometimes in- 
stalled in signal towers, each train is 
represented by a model which moves over 
the track, following the movements of the 
train itself. Thus the operator, by glanc- 
ing at his model, can see the position of 
each train and regulate his orders accord- 
ingly. By this system the operator can 
not only signal to the various trains, but, 
if necessary, he can compel any one to 
stop. The plan seems to be rather com- 
plicated, and would doubtless be delicate 
in operation. Moreover, the human ele- 
ment would not be eliminated, although, 
if the system can be made to work effect- 
ively, it would certainly add much to the 
safety of railway operation. 


Automatic Block Signaling. : 

In these systems, so far as touched 
upon, the human element still enters, but 
there is no reason why an automatic block 
system should not be devised. Indeed, 
there would seem to be little difficulty in 
so doing. This should be used in con- 
junction with a proper signal system for 
the information of the engineer. These 
orders could be transmitted, as is done 
now, by stationary signals or by signals 
transmitted to the engine cab. 








The first turbo-generator was built in 
1884. In six years there were about 360 
turbine plants ranging from quite small 
units up to 130 horse-power. To-day there 
are in use and building turbines aggre- 
gating over 300,000 horse-power, the 
largest unit being 3,000 horse-power. The 
difficulties in designing large turbines 
have been overcome, and there are being 
constructed now units with a capacity of 
5,000 horse-power. From this it would 
seem that unless the present indications 
are at fault we may expect a rapidly in- 
creasing use of the rteam turbine. 





220 


ELECTRICAL DEVELOPMENTS. 
Tn this country we like to do things on 





a vast scale, for nowhere else are the ad- 
vantages and economies of concentration 
and bigness better appreciated. That 
electrical engineering is no exception to 
this is shown by a consideration of the 
stupendous electrical developments now 
in progress or planned for in the near 
future. 

Increasing Size of Power Plants. 

All lines of electrical work are growing 
rapidly. Electric lighting is extending, 
and electric railways are spreading over 
all sections of the country. But probably 
no phase of this is more striking than the 
sizes of the power-houses which are being 
constructed to furnish these undertakings 
with electrical energy. Take New York 
as an instance. The Edison waterside 
station, when all the machinery is in, will 
have a normal output of 56,000 kilowatts ; 
the Metropolitan station, for the surface 
lines, a normal capacity of over 38,000 
kilowatts; the station for the Manhattan 


elevated systems will, when complete, 


have a normal output of 50,000 kilo- 


watts; the normal output of the 
main station of the Rapid Transit 
Company will be 50,000 kilowatts, 


and that for the Kingsbridge station 
will be 28,000 kilowatts. 


represent the rated outputs only, the over- 


These figures 


load capacities of these various stations 
being from thirty to fifty per cent greater 
In addition to 


these, the Pennsylvania Railroad Com- 


than the figures given. 


pany contemplates erecting two plants for 
operating the trains to its terminals in 
New York. 
kilowatts, and there will also be a plant 
80,000 kilowatts 
ate trains over the New York Central 


These will aggregate 75,000 


of about to oper- 


terminals. The total normal output of 
all these stations would probably be in the 
neighborhood of 400,000 kilowatts, with 
an overload capacity of about 550,000 
kilowatts. 

Niagara Developments. 

The only other spot in the world where 
such stupendous power developments are 
going on is at Niagara. There, at present, 
the total output of the generators in oper- 
ation is something under 100,000. horse- 


power, but when the work now under way 
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has been completed, this figure will be in- 
It will, 
however, be some years before these plants 
are completed, and probably before that 
other large installations will be under way 


creased at least three times. 


in that locality. Many other magnificent 
power plants are scattered throughout the 
country, but no section can compare with 


either of these in point of total capacity. 


Electric Railways. 

The next few years will doubtless wit- 
ness a remarkable extension of electrical 
railway systems, besides the instances 
mentioned above, where other considera- 
tions have forced the adoption of elec- 
tricity. There are a number of standard- 
gauge roads which are: about to adopt 
this method of transportation for certain 
This is notably 


Two large systems in 


sections of their lines. 
true in Europe. 
England have already given out their 
plans. This application will be greatly 
accelerated if the tests now being carried 
on with the several systems of single- 
phase alternating-current motors for trac- 
tion purposes prove successful, as such a 
system would effect a marked saving in 
copper and machinery. 

Urban Roads. 

Electrically operated urban roads have 
practically forced all other systems from 
the field, and plans now being considered 
for Chicago contemplate abandoning en- 
tirely the cable, which has still survived 
there, for an electric conduit system. Im- 
proved transit facilities in many cities 
have so greatly increased the amount of 
travel that our streets have become inade- 
quate in many cases. This has necessi- 
tated the construction of subways. Work 
on these is now well advanced in New 
York, and an elaborate system has been 
proposed for Other cities, 
notably London and Boston, have large 
systems already in successful operation. 
None of these could be conducted satis- 
factorily were it not for the electric 
motor. 


Chicago. 


Electrochemistry. 

Electrochemistry, about which one hears 
less, since it in no way concerns the gen- 
eral public except by supplying the fin- 
ished product, is growing at a truly won- 
derful rate. No one can appreciate this 
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without making a visit to some of the 
centres of the electrochemical industry. 


Work for the Year. 

While we have touched on only the 
most notable instances, development is 
going on at an increasing rate in all lines 
of electrical application. The outlook for 
the future is most promising, and as in- 
dications point to-day, this coming year 
will have its full share of the work. 








THE TELEGRAPH AND THE TELEPHONE. 
There seems to be but little cause for 
anxiety on the part of the companies which 
are operating our present methods of 
transmitting intelligence. In telegraphy, 
the Morse system has not been displaced 
by the high-speed machine telegraphy, 
but the latter will probably develop a 
field of its own. One of the large tele- 
graph companies has made a study of a 
printing telegraph system and is using 
this in-connection with the older system. 
Machine telegraphy may be divided into 
two classes—that intended to print the 
message directly and that designed prin- 
cipally for high-speed transmission. There 
is work for all three methods. 
Ocean Cables. 

It is evident that the cable companies 
do not anticipate any great reduction in 
their business. Their confidence in the 
security of cable investments is well illus- 
trated by the recent laying of the cables 
in the Pacific Ocean. 


Telephones. 


The telephone has developed a field 
distinctly its own, and although its use 
has increased at a marvelous rate, reports 
from the. telegraph companies show that 
it has not interfered with their business. 
The Pupin system has made _ possible 
wider extension of telephone communica- 
tion, but it does not appear that even this 
affects other systems of communication. 
Recent tests of the Pupin system have 
shown very encouraging results, and the 
inventor himself remarked recently that 
he would not be satisfied with anything 
less than transatlantic telephony. 


Wireless Telegraph. 

Wireless telegraphy has developed and 
improved so rapidly that new achieve- 
ments are announced before we have 
ceased talking about the previous ones. 
The outlook for these systems is bright, 
but other means of communication need 
feel no anxiety ; there is room for all, and 
the more methods we have for sending 
messages the more messages will be sent. 
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IMPROVEMENTS IN TRANSPORTATION 
FACILITIES. 

On another page of this issue Dr. 
Louis Bell, who has made a careful study 
of railway problems since the first intro- 
duction of electric transportation, offers 
some suggestions for materially improv- 
ing street railway service in large cities. 


Congestion Due to Immense Office Buildings. 

Dr. Bell calls attention to the effect on 
traffic of large office buildings. These 
should be treated as theatres. pleasure re- 
sorts and other places where large crowds 
congregate. It is true that the average 
office building does not turn out as large 
a crowd in as short a time as a theatre, 
but the fact that it is customary to group 
these large buildings in one section of the 
city, produces conditions which are as 
troublesome as a ball-ground. It is im- 
possible to handle the traffic of a twelve- 
story city with a one-story street railway 
system, and it is even doubtful whether 
the three-story system of elevated surface 
roads and subways will prove sufficient in 
the worst cases, such as New York. 


Choice ot Route. 

There are several means of materially 
alleviating the crowded cars in some cases. 
Where there is a choice of route, the pas- 
senger should select that which is least 
crowded and thus distribute the load. 
By rerouting the lines so that the long 
haul lines will not catch the short haul 
traffic, not only would the cars be less 
crowded, but it is probable better time 
could be made due to the less frequent 
stops. It is to be regretted that neither 
of these suggestions can be of very great 
service in New York, on account of its 
peculiar topography. The island being 
long and narrow, practically all the traffic 
is in the direction of its length. 


Standing Passengers. 

The question of “no seat no fare” is 
touched upon, and it is shown that it 
would be impracticable to enforce such 
a regulation, as it would tend to produce 
greater crowding of the cars. Moreover, 
it is impossible in many cases to provide 
each passenger with a seat, and to attempt 
to do this would greatly increase the 
number of cars on the line and cause 
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much delay. If a passenger was com- 
pelled to wait as car after car passed him 
until one came along with a vacant seat, 
there would be far more complaining 
than the excessive overcrowding at pres- 
ent causes. It is true that in some coun- 
tries the passengers are not allowed to 
stand, but abroad the general public is 
not so entirely dependent on the street 
car service as we are here, and in Eng- 
land, at least, it is proposed on certain 
lines to allow a limited number of pas- 
sengers to stand, if, indeed, this is not 
already being done. 

Analogous Problems. 

This problem is similar to a number of 
engineering problems in that the greatest 
part of the work must be done during a 
few hours, but the plant must be kept in 
operation throughout the entire day. In 
the power stations the load can be dis- 
tributed more uniformly by the use of 
accumulators, but there seems to be no 
practical way of distributing the travel. 
If we worked on shifts throughout the 
whole day of twenty-four hours, the prob- 
lem would be much simplified ! 





AUTOMOBILES. 

The automobile is becoming an im- 
portant factor in both city and country, 
and in both instances it works for the 
general good. In the city by doing away 
with horses, the hygienic conditions 
would be much improved, to say nothing 
of the greater comfort resulting from less 
dust and dirt upon the streets. The 
greater speeds attainable will have several 
beneficial effects. Street railway traffic 
will suffer from less interference, and the 
wider range of travel of the automobile 
over horses will result in a decrease in the 
number of vehicles. The increased ca- 
pacity over horses will also work to the 
same end, while the use of rubber tires 
will cause less wear and tear on the pave- 
ments. 


Electric Traction in the Country. 
In the country the automobile is al- 


ready becoming a powerful assistance to 
the farmer. in the movement for good 
roads. Good roads add to the value of all 
real estate and make for the general pros- 


perity of the state. Heretofore, the farmer 
has been the one chiefly concerned in the 


221 


building and maintenance of good high- 
ways. Now the automobile brings to his 
assistance the wealth and fighting abili- 
ties of the cities. With both city and 
country demanding road improvement, it 
will be difficult for legislatures to refuse 
to do something toward its realization. 
This country is undoubtedly far behind 
all other civilized countries in the char- 
acter and extent of its highways. 





PRECAUTIONS IN WIRING. 

A very distressing accident occurred 
recently at the Fulham Public Baths in 
London, whereby two men lost their lives. 
These baths are porcelain lined, with slate 
partitions between adjacent apartments, 
and are electrically lighted. The baths 
are drained by a gun-metal waste pipe 
and are lighted with a 200-volt alternat- 
ing-current circuit which is run through 
an iron pipe along the top of the slate 
partitions. In some inexplicable way, 
one wire of the circuit became grounded 
while the other made contact with the 
iron pipe enclosing them. This pipe was 
continuous, but was not connected to the 
ground at any point. 

The unfortunate bathers ‘placed their 
hands upon this pipe while standing in 
the water, thus making excellent contact 
even though they may not have been 
touching the drain pipe. In one case, the 
ery of the bather brought assistance, but 
too date to save his life. The other was 
dead when discovered. Several persons 
received shocks upon touching the pipe 
carrying the wires. 

The accident was undoubtedly the re- 
sult of an unusual combination of events, 
and should impress us with the necessity 
of in no way relaxing the requirements 
for electric light wiring. Of course, it is 
plain to every electrician that if the pipe 
had been carefully grounded the accident 
could not have happened, but it is prob- 
ably true that few inspectors would have 
tested the pipe or even have ordered it to 
be grounded. While the underwriters’ 
rules do not require the grounding of low- 
potential circuits, the general opinion is 
in favor of this practice. But no ex- 
ception should be made to the grounding 
of exposed metallic conduits, 
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The Overcrowding of Street 


WATCHED conductor No. 41144 

with great sympathy as he rang 

up the hundred-and-fourth fare on 
a car built to seat twenty-two. I was 
fairly comfortable, wedged in on the 
back platform between a haggard gentle- 
man who had been mixing onions and gin 
and a severe old lady who sniffed and 
eyed me suspiciously, but No. 41144 was 
having a session with the strenuous life. 
He wormed his way through the jam, 
gathering nickels, perpetually dodging 
_ feet and elbows, with one eye askew, like 
a lobster’s, watching for signals to stop. 
Occasionally he regained the platform, 
wheezing for breath, but still good- 
natured, and gasped out the name of a 
street. My particular line is not espe- 
cially crowded as lines go, but the scene 
was a familiar one and it started me on a 
train of thought regarding the causes of 
the difficulty and the possible remedies. 
Regularly every winter the same condi- 
tions recur, with increasing severity, and 
Civis, Victim, and Old Subscriber write 
damnatory letters to the newspapers de- 
manding more cars, bigger cars, and a no- 
seat-no-fare law. Now and then some in- 
trepid street railway man rises to reply, 
and plainly shows by incontrovertible 
statistics that the average car seats thirty 
and the average number of passengers 
per car is twenty-seven, so that over- 
crowding is, on the average, impossible. 
But the dial tells no lies, and when it 
shews eighty or a hundred fares near the 
beginning of a-run, substantially these 
numbers of passengers: are aboard, as 
actual count verifies. 

There is an old street railway adage 
Which avers that the profit is in the pas- 
sengers who stand, and the public is very 
prone to charge’ up overcrowding to the 
deliberate parsimony of the street railway 
company, neglecting all other factors in 
the problem. Now, a street railway is 
very far from being an eleemosynary in- 
stitution, and, as a rule, it does not run 
two cars where the passengers can be 
crowded into one. ‘There is far more 
profit in one car with a hundred passen- 
gers than in two cars with fifty passen- 
gers each, and up to the point where over- 
crowding actually drives possible passen- 
gers to walking there is no apparent loss 
of profit, but, nevertheless, I think I am 
correct in the supposition that the aver- 
age street railway manager would gladly 
relieve the overcrowding long before this 
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point is reached if he could do so in any 
reasonable manner. After all, the good 
will of the public counts for considerable, 
and it is not willingly forfeited for small 
cause when the matter really comes to an 
issue. 

The fundamental cause of overcrowding 
is the combination of a twelve-story city 
with a one-story street. A circus or a base- 
ball game is a source of crowding that 
everybody can see and comprehend, but a 
modern skyscraper can pour out almost as 
dense a mass of humanity every evening 
and get no popular credit for it. The 
tracks available on one or two streets are 
simply inadequate to handle the crowd, 
and President Vreeland, of the Metro- 
politan road, New York City, did not 
exaggerate when he intimated that there 
were lines on which all the cars that it 
was physically possible to operate would 
not suffice to furnish seats for the passen- 
gers desiring to ride at certain hours. 

This difficulty is inherent in large cities 
and represents a condition which street 
railways are in no way responsible for. 
Twelve-story cities demand two or three- 
story facilities for transportation, such as 
New York is about to acquire. But over- 
crowding occurs at places and times other 
than those just indicated, so that it does 
not suffice to charge it up to unavoidable 
conditions. One of its commonest and 
most irritating causes is the insufficiency 
and irregularity of the schedules as 
actually in force. The number of cars 
which pass a given point is no criterion 
of the actual service given. First and 
last, I have attended a good many public 
hearings on street railway affairs, and 
when the existing accommodations are 
called in question the procedure is gen- 
erally as follows: The objectors complain 
loudly of insufficient cars at some given 
point, and the railway promptly makes 
reply by showing from its alleged records 
that, let us say, 500 cars daily pass the 
said point, or one every two minutes 
during the hours of practical service. 
Now, admitting the accuracy of the 
figures, which I am not always in- 
clined to do, this may mean good 
service or very bad service. Some- 
times the cars in both directions are 
quietly included in the count, and there 
may be four or five lines of cars, only one 
of which is of any practical use to the 
objector. But the real point of the mat- 
ter, so far as it relates to overcrowding, is 
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Cars. 


as follows: Twelve cars per hour in a 
given direction means on its face a car 
every five minutes, but, in fact, it may 
and often does mean three cars, differently 
routed, every fifteen minutes. Cars thus 
run in bunches mean bad service, and im- 
ply probable overcrowding on very small 
provocation at either end of the line. 
Even if the cars follow the same track in 
and out for a long distance, the first of 
the bunch catches most of the waiting 
passengers, unless it is already jammed, 
so that the practical result is most un- 
pleasant. 

A similar trouble arises from unwise 
routing of the cars. If it can be avoided 
a heavy long-distance line should be cut 
loose from the additional burden of the 
short-ride passengers by skillful routing. 
Otherwise the latter pile upon it indis- 
criminately merely because it was the first 
car to pass and load it almost to collapse. 
When this source of trouble is combined 
with the one just mentioned service is in 
a very bad way indeed. And passengers 
can not be blamed for boarding the first, 
car available when they do not ‘know 
whether the next one will be along in 
one minute or fifteen. ‘ Bunched cars 
may run in any order, and the order at 
that particular trip can not be foretold. 
In general, schedules are only useful to 
the extent that they are actually main- 
tained. When cars are running every 
two or three minutes it is almost a matter 
of indifference whether the passenger 
catches one or another, but when they 
follow a ten or fifteen-minute schedule the 
disarrangements that actually occur very 
frequently mean that some car will be 
outrageously overcrowded. And a twenty- 
minute schedule is for most purposes an 
abomination. When in addition to the 
sources of difficulty here mentioned one 
finds a disposition on the part of the rail- 
way company to keep the number of cars 
down to the lowest feasible limit, the cars 
are naturally jammed much of the time, 
but it is mv purpose here to point out that 
this unpleasant result is only too easily 
reached even when the total number of 
cars operated is as great as could reason- 
ably be expected. 

Another matter not generally appre- 
ciated is the immense difference in seat- 
ing capacity between closed and open cars 
which produces totally different condi- 
tions in summer and in winter. An open. 
car with ten cross-seats will ‘accommodate 
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fifty persons, while a closed winter car 
with lengthwise seats will seat only about 
thirty for the same length over all and 
approximately the same weight. The two 
take up the same room on the street, and 
the latter loses considerably in the time 
of taking and discharging passengers, so 
that it is fair to say that for equal seating 
capacity the summer schedule would have 
to be doubled up in winter. Closed cars 
with crosswise seats and a centre aisle 
help the matter a little, but not very 
much on account of greater time lost in 
getting passengers in and out. Bearing 
this in mind, and standing on a busy 
street during the rush hours on an 
autumn day when the excursion travel is 
off, but the open cars are still on, one gets 
a very vivid idea of the difficulties which 
would follow doubling the number of cars 
in an attempt to seat all the passengers. 

And now as to remedies. In the crowded 
part of a city the first step toward hand- 
ling the enormous traffic should be a con- 
joined effort of the nublic and the street 
railway companies to operate more cars, 
not only during the ordinary rush hours, 
but to a less extent at other times. Any 
facilities which tend to aid transportation 
for a moderate period on each side of the 
ordinary rush will hetp on the good cause. 
If one feels confident that whenever he 
leaves his office there is a strong proba- 
bility of having to stand, he will make 
little effort to avoid the worst of the rush. 
If the cars are run on their minimum in- 
tervals during longer hours there will be 
a strong tendency to scatter the traffic 
and the crowding will be materially re- 
lieved. This is “up to” the railway com- 
panies, and if they do not of their own 
accord come to time they should be com- 
‘pelled to. On the other hand, municipal 
regulation of vehicular traffic should, 
along main lines of street-car travel, be 
worked for all it is worth. It will enable 
more cars to be run at better average 
speed. This is one of the wise measures 
proposed for helping matters in New 
York. And the cars should be as easy of 
access as possible, hence vestibules should 
be used with caution on urban lines. 
There is a great chance for reform 
in the operation of cars run on a 
ten-minute or fifteen-minute schedule 
as on many suburban lines. They should 
not be scheduled or allowed to run 
in bunches, but should be scattered as 
nearly as possible at uniform intervals. 
Even the best planned schedule may be 
disarranged by a blockade, but there is 
no excuse for a bad initial arrangement. 
It is often impracticable to increase the 
service on all suburban lines, but those 





ELECTRICAL REVIEW 


which do not run to the worst part of the 
urban congested district should be pushed 
to the limit. I have often referred in 
print to the foolishness of trying to run 
all cars to a common distributing point. 
The Boston rapid transit system is 
peculiarly ill planned in this respect, and 
it is to be hoped that when the new sub- 
way is laid out past mistakes will be cor- 
rected so far as is possible. The adoption 
of several distributing points, near but 
not coincident, increases the number of 
comparatively free lines of traffic and 
checks the overcrowding that inevitably 
occurs at a single big terminal. This sub- 
ject is allied to the matter of routing. If 
the lines of heavy suburban traffic can be 
run over routes where the incidental 
short-distance riding is relatively small, 
the relief will be at once evident. The 
same principle applies in the granting of 
transfers as evidenced in the case of the 
crosstown lines in New York. Limiting 
the transfer points is there of great serv- 
ice in relieving downtown lines that other- 
wise would be even worse congested than 
now. 

It has often been suggested that it 
would be wise to follow the Continental 
practice of allowing no more passengers 
to be taken on than can be provided with 
seats. So far as the railway companies 
are concerned it would doubtless serve 
the end of compelling them to run more 
cars than at present, but I do not believe 
that the American public would tolerate 
it. It must be remembered, however, that 
during the open-car season the practice 
is put into effect in various cities, notably 
in Boston, and it works well. The New 
York practice of allowing passengers to 
stand between the seats is utterly in- 
decent and abominable. 
the public is tolerated to a certain ex- 
tent on the running boards, but the 
practice is discouraged and might easily 
be suppressed. I have already pointed 
out, however, that the open cars have 
roughly double the carrying power of the 
closed ones, so that the latter, unless 
greatly increased in number, would have 
to leave behind many passengers if re- 
quired: to seat them. 

The no-seat-no-fare scheme is merely a 
bad method of following the Continental 
practice. The railways would either have 
to refuse admission to passengers after the 
seats were taken, or carry them free. The 
former alternative is open to the objec- 
tions already raised, while tthe latter 
would produce even more obnoxious 
crowding than at present. I can imagine 
no more fitting punishment for the advo- 
cates of no-seat-no-fare than to ride in 
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the cars after such a scheme was put in 
force with the deadhead crowd sitting 
in their laps and walking over their feet. 
No, if more cars are needed and can be 
run to any useful purpose the operating 
companies should be compelled to run 
them if they do not do so of their own 
free will. They have no objection to ecar- 
rying standing passengers and will con- 
tinue to do so, but they can be forced to 
do their level best to provide seats. And 
the public should stand behind them by 
regulating other traffic on crowded 
streets by giving them every reasonable 
chance for alternative routes and by 
themselves studying the problem of get- 
ting home by the easiest line. Men are 
to a certain extent like sheep—they will 
follow a given path almost anywhere 
rather than go in unwonted lines. Many 
is the time I have caught an almost empty 
car after the theatre by the simple 
process of walking one block down the 
street, while a hundred people stood on 
the corner waiting to pounce upon the car 
when it came along. A choice of routes 
is often open to a passenger and he 
should remember that the longest way 
around is sometimes the shortest way 
home. Above all, people should learn to 
discriminate between devices that help 
both the street railways and the public, 
and those that merely enforce petty 
economies, between the impossible and the 
merely expensive. The holder of a pub- 
lic franchise should be expected to 
abandon pinch-penny methods, but it 
should not be forced to attempt the im- 
possible. 





a 
Electrical Automobile Fire Service. 

Experiments are now being carried on 
in Berlin with an electrical motor fire 
service vehicle to carry firemen to the 
scene of the outbreak. The vehicle car- 
ries a reel of hose, ladders, etc., and 
weighs, when loaded, about 2,200 pounds. 
It is driven by a four-horse-power elec- 
tric motor, coupled to the rear axle with 
double-reduction gear. A battery of ac- 
cumulators, weighing about 1,200 pounds, 
furnishes power. A speed of nine and 
one-half miles per hour can be attained, 
the motor taking forty-five amperes at 
eighty-five volts. A second automobile is 
also being tried in Berlin, which is capable 
of attaining a speed of twelve and one-half 
miles per hour. It is driven by two mo- 
tors, each rated at nine horse-power. The 
battery weighs 3,300 pounds, and has a 
capacity of fourteen kilowatt-hours. The 
vehicle, with the motors, weighs four 
tons; complete, with battery, firemen and 
apparatus, seven tons. After a lengthy 
trial the coefficient of traction was found 
to be seventy pounds per ton. The cost 


of running the car twelve and one-half 
miles is estimated at fifty cents. 
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ON ELECTRONS. ' 
BY SIR OLIVER LODGE. 


DETERMINATION OF SPEED AND ELECTRO- 
CHEMICAL EQUIVALENT OF 
CATHODE RAYS. 

The curvature of path produced in 
cathode rays by a transverse magnetic 
field, or the amount of rotation produced 
by a longitudinal magnetic field, von- 
stitutes an evident mode of attacking the 

problem of estimating their velocity. 

If the velocity is constant and the mag- 
netic field uniform, the curve into which 
the beam is bent will be a circle, and its 
course can be readily traced either directly, 
after Crookes manner, by letting it graze a 
phosphorescent substance, or indirectly 
by inference from the position of a linear 
target placed so as to catch the deflected 
rays. 

Consequently there will be no difficulty 
in determining the radius of curvature, r; 
and the theory is the simplest possible, 
nothing more than stating that the mag- 
netic force, H, acting on the current ele- 
ment e u, is the necessary deflecting or 
centripetal force, mu */r, required to 
overcome the mechanical inertia of ‘the 
particles ; 1. €., 

m u* 

— =peudH, 

r 
whence & u=pHr; 
e 

or the ratio e/m is to the velocity of the 
particles as the curvature of their path 
is to the intensity of magnetic field which 
curves it. 

The two factors on the right of this 
equation are directly measureable (p be- 
ing conventionally ignored as usual, or, 
what is a better mode of expressing it, 
measuring H as. induction-density in- 
stead of as intensity of field), but the two 
factors on the left are both unknown, 
hence neither can be determined by this 
means alone; an assumption must be made 
about one or other of them, or else another 
independent kind of experiment must be 
made. 

Assume, aS many experimenters did, 
that wu is a velocity appropriate to atoms 
flying in a gas of ordinary temperature, 
then the value of e/m comes out not so 
very far discrepant from the usual ionic 
value measured in liquid electrolysis, viz., 
104 ¢. g. s. Or conversely, assume the 
usual ionic or electrolytic value for this 
ratio, and the cathode ray velocity comes 
out something quite appropriate to atoms 
of matiter. 

"1 Abstract of Parts III and IV of. paper read before 


the British Institution of Electrical Engineers. Parts I 
and II were abstracted in issue of January 31, 
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This, however, is a trap. These acci- 
dental coincidences may retard progress 
in a most serious manner, for they satis- 
fy the mind and deter people from investi- 
gation. It is almost impossible to be 
completely on guard against them, and 
they are usually accepted until a more 
thorough qualitative acquaintance with 
the subject leads to an instinctive feeling 
that something is wrong somewhere. 

So it was in this case, the long free 
path and the penetrating power of the 
cathode rays kept insisting that the par- 
ticles were not really atoms of ordinary 
matter, a truth which both Lenard and 
Crookes had instinctively grasped, in spite 
of much criticism and valid argumenis 
the other way; so in 1897 J. J. Thomson 
made a much more serious attack on the 
position. 

He arranged that the magnet should 
deflect the rays into an insulated hollow 
vessel, connected with an electrometer and 
a known capacity, so that the aggregate 
charge of the cathode ray particles col- 
lected in a given time could be measured 
by the rise of potential observed. He also 
arranged that inside the hollow vessel 
they should fall upon a thermal junction 
of known heat capacity, connected by very 
thin wires to a galvanometer (acting 
therefore as a calorimeter), so as to meas- 
ure their aggregate energy. 

Thus he could make the following 
simultaneous determinations: 


Re=@ 

N¥%mu= W 
m 
—u=pHr 
e 


In these three equations there are four 
unknown quantities. but one pair can be 
treated as a ratio, and another, N, can be 
eliminated, and thus we get: 

2W 
oo 


— QHr 
m/e= —(«Hr) 


When these brilliant measurements 
were actually made in the laboratory the 
atomic nature of cathode rays was, if not 
actually disproved, at all events rendered 
highly improbable; for their speed was 
found to be of the order 10,000 miles per 
second, or even as high as one-tenth that 
of light in a favorable case, being always 
of the order 10° c. g. s., while the electro- 
chemical equivalent was of the order 
10“ ¢. g. s., or about ;o55 that of hy- 
drogen. 

Changing the kind of residual gas in 
the tube, and changing the electrodes, 
made no difference to this last value. The 
cathode rays were evidently independent 
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of the nature of the matter present, an 
exceedingly momentous fact. If they were 
matter at all, they appeared to be matter 
of some fundamental kind independent 
of the distinctions of ordinary chemistry. 
Their velocity, however, depended on the 
potential difference between the elec- 
trodes, in a way that suggested that they 
were really projectiles urged by ‘the po- 
tential gradient acting along a given 
length of path. 

Although the speed of the particles in 
cathode rays was thus found excessively 
great, their energy was only moderate, and 
their aggregate mass therefore excessively 
minute; their aggregate electric charge, 
however, was considerable. They were 
able to raise an electrical capacity of 1.5 
microfarads several volts, sometimes as 
much as twenty volts, in the course of a 
second ; and in the same time they might 
be able to raise a calorimeter, whose heat 
capacity was about four milligrammes of 
water by ttwo degrees centigrade. _Never- 
theless their mass was so small that it 
would have taken 100 years to collect a 
weighable amount, and then only about 
one-thirtieth part of a milligramme. 
They traveled with a velocity a hundred 
thousand times greater than the speed of 
rifle bullets, and represented the greatest 
velocity up to that time observed or even 
now known in matter, if matter they were ; 
and the electrochemical equivalent, in- 
stead of coming out in accordance with 
that observed in liquids, came out some 
thousand times smaller; that is to say, 
the charge associated with each particle 
of the cathode rays seemed a thousand 
times greater in proportion tto the mass 
than the charge associated with an elec- 
trolytic ion, even of hydrogen. 


If the flying particles were really . 


atoms, there was no escape from the cer- 
tainty that they were extraordinarily 
highly charged atoms; but if, as seemed 
more likely to the instinct of most of 
those who worked at he subject, the 
charge on the flying particles was the 
same as the charge possessed by an atom 
in electrolysis, then, assuming that the 
experiments were correct and correctly 
interpreted, there would be no escape 
from the conclusion that the mass asso- 
ciated with the ionic charge in cathode 
rays must be a thousand times smaller 
than the mass of a hydrogen atom; in 
which case the cathode projectiles might 
conceivably be the detached and hitherto 
hypothetical individual electrons or atoms 
of electricity themselves. It would be ex- 
tremely rash, however, to jump to such a 
far-reaching conclusion on such compara- 
tively scant evidence. The evidence 


Sah eh tak eS re 
. 


sae 








3 








nM 
° 


Saba eases 





February 14, 1903 


must be confirmed by other departments 
of physics or by other determinations 
based on a different method, and they 
must be further scrutinized in the light 
of the magnetized-radiation phenomenon 
observed by Professor Zeeman, of 
Amsterdam. 


DETERMINATION OF ELECTROCHEMICAL 


EQUIVALENT IN THE CASE OF ELECTRIC 
LEAKAGE IN ULTRA-VIOLET LIGHT. 


The same ratio of m:e, or a ratio of 
quite comparable magnitude, is obtained 
from phenomena which at first sight ap- 
pear to be distinct. 

One of these phenomena is the effect of 
ultra-violet light in discharging negative 
electricity from a clean metal or other 
surface, a phenomenon the investigation 
of which was begun by Hertz, and con- 
tinued especially by Righi and by Elster 
and Geitel. (See one of the appendices 
to “Signaling Without Wires,” published 
by the Electrician Company.) If ultra- 
violet light, whether from a spark or 
from a flame, falls upon a negatively elec- 
trified surface, then in general there will 
be a leak of electricity from that surface, 
which electricity can be received by any 
body placed opposite the illuminated one, 
and can be used to charge an electrometer 
of known capacity, and so be measured. 
Now Elster and Geitel made the notable 
discovery that the introduction of a mag- 
net affected the rate of leak, according to 
the direction of its lines of force. This 
phenomenon suggested a magnetic deflec- 
tion of the lines of leak, which were shown 
by Righi to be singularly definite tra- 
jectories, and indicated that the leakage 
was due to the bodily propulsion of nega- 
tively electrified particles analogous to 
the cathode rays. 

Two things are necessary to get the 
particles away from the plate; they must 
be loosened by the impact of ultra-violet 
light—the direction of polarization of 
this light having a very decided influence 
—and the surface to which they cling 
must likewise be negatively charged, so as 
to repel them. Neither light alone nor 
electrification alone will produce the ef- 
fect; cooperation is necessary. 

J.J. Thomson devised a most ingenious 
method of carrying out his experiment 
in a metrical manner, and of deducing 
from it the electrochemical equivalent of 
the charged particles, that is to say, the 
amount of matter which each contained, 
compared with the electric charge which 
each carried. To this end he employed 
the usual arrangement of a small nega- 
tively charged zine plate on which ultra- 
violet light from a distant arc lamp could 
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shine, through quartz, and also through a 
parallel piece of wire connected with an 
electrometer. The distance between the zinc 
plate and the metallic gauze was variable, 
and the experiment consisted in observing 
how much electricity reached the gauze 
from the negatively charged plate under 
the influence of light, first without, and 
then with, a magnetic field of measured 
strength applied crossways to the region 
between them. 

A little calculation of extreme beauty 
showed him that the paths of the flying 
particles under magnetic influence would 
be cycloids, whose generating circles con- 
tained the ratio m/e as well as the ratio 
E/H?’; that is to say, their trajectory, 
if it could be observed, would involve the 
electrochemical equivalent required and 
likewise the ratio of the electric to the 
magnetic field applied, as well as the ab- 
solute strength of the magnetic field. 

There is no known way of actually ob- 
serving this quite invisible and purely 
theoretical trajectory; but when it is per- 
ceived that in accordance with this theory 
all the particles moving between the plates 
will have similar paths, so far as they do 
not come near the edge of either plate— 
in which case they would not be propelled 
so far—it becomes plain that there should 
be a critical distance within which the 
gauze would receive and intercept all the 
particles, and beyond which not a single 
one would be able to reach it. 

The sharpness of actual experimental 
observation of the critical distance was 
not found quite so great as this simple 
theory would indicate, because of disturb- 
ing causes, one of which was the presence 
of some residual air, interfering with the 
perfectly free path of the moving bodies; 
nevertheless it was sharp enough for fair 
determination ; and the result was again, 
in this case also, that the ratio e/m came 
out 10’ c. g. s., or more exactly 7 x 10°; 
corresponding closely with the values 
found by J. J. Thomson, confirmed sub- 
sequently both by Lenard and Kaufmann, 
for the cathode ray particles. 

The only things which give the ordinary 
electrolytic value for this ratio are the 
positive carriers. These are not so easy to 
observe, but Wien! has examined these by 
detecting and measuring the slight mag- 
netic deflection exhibited by certain rays 
pehind the cathode in a vacuum tube, 
which Goldstein discovered and called 
Kanal-strahlen, and which Ewers proved 
were carriers of positive electricity. Wien 
has shown that they move slowly, and that 
in hydrogen their ratio e/m is of the order 
104, that is to say, the proper value for a 


1Wied, Ann. ixv, p, 440, See also Ewers in Wied. 
Ann. |xix, p. 187, 
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hydrogen atom or ion, and with other sub- 
stances the ratio has been found to vary 
with the substance and approximately to 
equal the electrolytic value, for these posi- 
tively charged particles. J. J. Thomson 
has likewise made measurements on the 
positive carriers by means of the dis- 
charge from incandescent filaments and 
other positively charged hot bodies, and 
has confirmed Wien’s results. 

Thus it is forcibly suggested that 
whereas the positive carriers of electricity 
are ions, consisting of a unit + charge 
associated with an atom, the negative 
carriers appear to be dissociated from the 
main bulk of the atom, as if they were 
only fractions or fragments or constitu- 
ents or appendages of an atom, which, 
detached and flying loose, are able to at- 
tain to prodigious speed; since any ac- 
celeration to which they are subjected is a 
thousandfold greater than it is even for 
an atom of hydrogen, weighted down and 
burdened as that is with a mass of inert 
material and subject only to the very 
same propulsive force. 

Think of the mobility of a set of 
particles which experienced the usual 
gravitation intensity g and had only one 
one-thousandth of the mass to carry. 
There is no known way of thus intensify- 
ing gravity; there are plenty of ways of 
diluting it, e. g., Atwood’s machine, an 
inclined plane, ete. But such a mobile 
particle as that we are now considering 
would drop under the influence of gravity 
not sixteen feet in the first second, as 
everything we know does near the surface 
of the earth, but 16,000 feet, or about 
three miles, and would in one second ac- 
quire under gravity a velocity of six miles 
per second, enough almost to carry it out 
of the range of the earth’s attraction 
altogether, and more than enough to carry 
it around the world. 

The acceleration to which such particles 
are subject in a vacuum tube is far 
greater even than this, because there the 
forces are so prodigious; gravitation 
force on ions is almost infinitesimal com- 
pared with common electrical force on 
their charges. ~ 

Thus the hypothesis becomes more and 
more justified that these units of electric 
charge can separately exist ; perhaps carry- 
ing with them part of the atom, in which 
case they might be called corpuscles, hav- 
ing a material nucleus, perhaps pure dis- 
embodied electricity, whatever that may 
be—an electrical charge detached from 
matter—in which case they would corre- 
spond with those hypothetical entities 
familiar in theoretical and mathematical 
treatment as “elec ” 
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THE ELECTRON THEORY OF CONDUCTION 
AND OF RADIATION. 


Meanwhile the probability of the exist- 
ence of electrons and the possibility of re- 
garding them as the basis of all electric 
and of most other material phenomena had 
seized hold of the imagination of several 
mathematical physicists, notably of Dr. 
J. Larmor and of Professor H. A. Lorentz. 
Both these philosophers endeavored to 
_trace all electric properties to the behavior 
of electrons, usually, of course, in asso- 
ciation with material atoms; and Dr. 
Larmor proceeded to try and invent a 
possible structure in the ether which 
would have the properties of an electron, 
whether positive or negative, and so re- 
duce a great part of physics to its simplest 
terms. This magnificent attempt at a 
new principia has not yet been finally 
successful, but a great mass of very sug- 
gestive material is to be found in Dr. Lar- 
mor’s contributions to the transactions of 
the Royal Society, and in his recent great 
summary called “ether and matter,” 
which last, published by the Cambridge 
University Press as an Adams prize essay, 
is accessible, though barely intelligible, 
to all. 

Suffice it here to say that the electron 
constitutes the basis of the whole treat- 
ment, and that there is supposed to be no 
electric current except electrons in 
motion. They may move with the atoms, 
as in electrolysis; they may fly alone, as 
in gases, or they may be handed on from 
one fixed atom to the next, as in solids. 

CONDUCTION. 

The possible modes of conduction or 
transmission of electricity are in fact 
three, which I may call respectively the 
bird-seed method, the bullet method and 
the fire-bucket method. 

The bird-seed method is adopted in 
liquids, it is exemplified in electrolysis ; 
the bird carries the seed with it, and only 
drops it when it reaches an electrode. 

The bullet method is the method in 
gases, as has been clearly realized by aid 
of the cathode rays, the space from cath- 
ode to anode represents the length between 
the breech and the muzzle of the gun, and 
the rest of the path is analogous ito the 
trajectory of a bullet, which ultimately 
either penetrates or is stopped by a tar- 
get, with a flash of light or other appro- 
priate disturbance. 

The fire-bucket method must be the 
method of conduction in solids, where 
the atoms are not susceptible of locomo- 
tion and can only pass electrons oa from 
hand to hand; oscillating a little in one 
direction to receive them, and in another 
direction to deliver them up, and so get- 
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ting thrown gradually into the state of 
vibration which we call heat. But it may 
be observed that this need for motion, in 
order to pass electrons on, becomes less 
and less according as the body is less sub- 
ject to the irregular molecular distur- 
bance we call heat. 

Metals are bodies in which the transfer 
of an electron from one atom to another 
is easy, demanding no force as long as 
the process is not hurried—a process of 
the nature of a diffusion; insulators are 
bodies in which it can only be accom- 
plished with violence. The transmission 
of vibrations along a chain of connected 
molecules may well occur through a not 
dissimilar kind of connection; and hence 
the conduction of electricity and the con- 
duction of heat, though really different 
processes, may have many points in com- 
mon. 

Most is known about electrolytic and 
gaseous conduction. In gaseous conduc- 
tion .the negative electrons fly free and 
fast; the positive charges travel slowly 
by reason of their association with mat- 
ter. 

In liquid conduction both sets of elec- 
trons are associated with atoms, and travel 
only as ions at a slow diffusion rate which 
was calculated by Kohlrausch, has been 
observed by myself and others, and is 
well known. 

The rate of transmission in solids can 
only be inferred, and it would appear as 
in one class of solids the positive were 
able to ‘travel fastest, whereas in another 
class negative traveled fastest, a differ- 
ence which is familiar in liquids. In 
acids, for instance, the positive charges 
travel much the quickest, because they 
are associated with light hydrogen atoms, 
and it is owing to the comparatively easy 
migration of this light or small hydrogen 
atom that acids are in general such good 
conductors. 

The Hall magnetic bend, like Fara- 
day’s magnetic rotation, is a differential 
effect, and would be zero if positive and 
negative were equally acted on. In gases 
it is differential too, but there the nega- 
tive charges are so free as compared with 
the positive, and fly so much. more rapidly, 
that the Hall effect in gases, especially in 
rarified gases, is very great in comparison 
with the small residual effects found in 
liquids and solids. 

RADIATION. 

But it is not only the progressive mo- 
tion or locomotion of the electric atomic 
appendages that we have to consider; we 
must assume also that they are suscepti- 
ble of motion in the atom itself, either 
vibrating like the bead of a kaleidophone, 
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or revolving in a minute orbit like an 
atomic satellite. Indeed it is to the-vibra- 
tions or revolutions of the electrons in an 
atom that its radiating power is due. 
Matter alone has no perceptible connec- 
tion with the ether,! it is electric charge 
which gives it any connection, and even 
then it has no viscous connection—there 
is no connection that depends upon 
velocity, or is of the nature of friction?— 
it is purely accelerative connection; it is 
only when the charge vibrates, and dur- 
ing its accelerative periods, that it is 
able to influence the ether and carve it 
into waves*—waves consisting probably 
of alternations of shear, with no motion 
of the ether as a whole, but only a to-and- 
fro quiver of its equal opposite con- 
stituents over some excessively small 
amplitude, a. kind of motion which con- 
stitutes what we know as radiation. It is 
not the atom pulsating as a whole which 
disturbs the ether, but the pulsations or 
vibrations, or the starting and stoppings 
and revolutions, of its electric charge. 
But normal or centripetal acceleration, 
involving nothing more than change of 
direction, is just as effective as actual 
change of speed. If an_ electric 
charge is able to describe a small orbit 
four-hundred-billion times a second, it 
will emit the lowest kind of visible red 
light. If it vibrates faster it will emit 
light of higher refrangibility, and the par- 
ticular kind of radiation emitted by the 
atom of any substance, when in a fairly 
free state, will depend on the orbital 
period of its electrons, every frequency of 
vibration corresponding to a definite line 
in the spectrum. 

But, if this be so, radiation must be 
susceptible to magnetic influence, for a 
revolving electric charge constitutes a cir- 
cular current, and if a magnetic field is 
started into existence with its lines thread- 
ing that circuit, it must, while it is 
changing in intensity, cause the speed 
either to increase or to decrease, and so 
will either raise or lower the refrangibil- 
ity. If, then, electrons are revolving in 
every direction and a magnetic field is 
excited, during the rise of the field the 
pace of some will be increased and of 
some decreased, and this increase or de- 
crease will not stop until the magnetic 
field is destroyed again. 

Hence it would appear that if a source 
of radiation is put into a magnetic 
field, and its lines examined with a 
spectroscope, they should be doubled, 
some being raised in refrangibility, others 





1Lodge, Phil. Trans., vol. clxxxiv, pp. 727-804, and 
vol. clxxxix, pp. 149-166. 


2See especially Phil. Trans., vol. clxxxix, p. 164. 
3See Part I of this paper, also Appendix G, 
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lowered; or if any are left unaltered the 
line might be tripled, or if the motion 
was of a more complicated character the 
line might conceivably be quadrupled or 
sextupled, or any other change produced 
according to the character and complexity 
of the motion. At any rate it would seem 
that the line must be affected somehow, 
even if it were only broadened. It hap- 
pened, however, that when Dr. Larmor 
theoretically perceived this, and did the 
calculation for it in 1895, to see how 
much effect might be expected, he made 
the natural assumption not that an elec- 
tron could move by itself on a compara- 
tively stationary atom, as above described, 
but that the atom was itself pulsating or 
revolving or quivering in some way as a 
whole and carrying its charge with it. 
On this assumption, knowing what he did 
about the massiveness of an atom, he per- 
ceived that the effect would be too small 
to see, and inasmuch as Faraday had, 
with imperfect appliances many years ago, 
looked for some such effect—not then 
guided by theory, but simply with the 
object of trying all manner of experi- 
ments—and had failed to see anything, 
no fresh experimental attempt to examine 
the question was initiated, nor was the 
matter publicly referred to until, as 
hinted above, Zeeman, of Amsterdam, in 
1897, with a powerful Rowland grating 
and a strong electromagnet, skilfully ob- 
served a minute effect consisting in a 
broadening of the lines emitted by a 
sodium flame placed between its poles. 
From this simple but important begin- 
ning the large subject of the influence of 
a magnetic field on the radiation from 
different substances has been laboriously 
worked at, not only by the original discov- 
erer, but by Preston in Dublin, Michelson 
in America, and others; and a whole series 
of important facts has been made out. 
Every line has been studied separately ; 
some lines are quadrupled, some tripled, 
some sextupled, and so on, as said above. 


One mercury line is resolved into as many - 


as eleven components. The effect is there- 
fore not too small to see, though it needs 
excessively high power and perfect ap- 
pliances to see it; and so it became evident 
that if radiation were due to moving elec- 
trons, their motion could not be handi- 
capped by having very much matter asso- 
ciated and moving with them. It became 
possible, indeed, by making a measure- 
ment of the amount of doubling under- 
gone by the lines in a given field, to as- 
certain how much matter was associated 
with the revolving electric charge in any 
given case; in other words, to make a 
determination of the electrochemical 


equivalent effective in radiation, 1. ¢., of 
the ratio m/e. Indeed, Professor Zeeman, 
with considerable skill, made a rough de- 
termination of this kind at a very early 
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stage, when he only saw the effect as a 


slight broadening of the sodium lines, and ~ 


came to the conclusion that the electro- 
chemical equivalent was quite different 
from that appropriate to electrolysis, 
being some thousand times smaller. He 
found, in fact, that the ratio e/m had in 
this case also the notable value already 
suspected in connection with cathode rays, 
viz., the value 107 ¢. g. s. 

More recent measurements have con- 
firmed this estimate, and shown that the 
ratio of charge to matter in the Zeeman 
case is practically identical with the ratio 
of charge to matter in the cathode ray 
case; in other words, that whatever is 
flying in the cathode rays is vibrating in 
a source of radiation, and that if the 
cathode rays consist of moving electrons, 
radiation is due to vibrating or revolving 
electrons. 

Even this, however, does not constitute 
a proof of the existence of masses so much 
less than atoms; it may be only a remark- 
able coincidence. Besides, it is possible 
that in all these cases the whole atom is, 


after all, moving, but that its electric 


charge is 1,000 times bigger than what 
had previously been observed as the proper 
charge of an atom. 

But this assumption, improbable even 
for the cathode rays, becomes still more 
unlikely in the case of radiation, where it 
is not at all unnatural that oply a very 
small part of the atom should be moving, 
the great bulk of it being practically 
stationary. Besides, the more the details 
of the Zeeman effect are studied, the 
clearer it becomes that the electron theory 
attributed to it from the first bv Pro- 
fessor H. A. Lorentz, as well as by Fitz- 
gerald and Larmor, in England, is com- 
plete and satisfactory. 

ON THE ELECTRON THEORY OF THE MAG- 
NETIZATION OF LIGHT. 

Among the early contributions that have 
been made to the theory of moving 
charges, few are more remarkable than 
those of Dr. Johnstone Stoney in connec- 
tion with the process of radiation, long 
before there had been any experimental 
verification of the separate existence of 
these electrons, or of the fact that the 
emission of light from a substance is due 
to their motion. Dr. Stoney had treated 
them in an astronomical manner, in 1891, 
dealing with an electron moving round an 
atom as if it were a satellite moving round 
a planet, and had discussed the various 
perturbations to which they might be sub- 
ject, and the effect of those perturbations 
on the spectrum of the light emitted. 

One of the simplest kinds of perturba- 
tion is what is called a progression or re- 
cession of the apses, being a slow revolu- 
tion of the orbit in its own plane. Such 
a motion was shown to be able to account 
for a doublet in the spectrum, for of the 
two component vibrations into which the 
motion can be analyzed, one has been 
made more rapid and therefore its light 
raised in refrangibility, the other has been 
made slower and therefore lowered in re- 
frangibility. 

Another close allied kind of perturba- 
tion, analogous to precession of the 
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equinoxes in the case of the earth, would 
result in a line triplet in the spectrum. 
This precessional motion occurs in an 
orbit subject to any oblique pull or de- 
flecting force. Instead of yielding 
directly to that pull, its effect is to make 
the axis describe a kind of cone, the kind 
of motion that one sees in an inclined 
spinning top; the pull of gravity on a 
spinning top does not make it topple over, 
but makes it precess. So also with a hoop 
or bicycle when not vertical, instead of 
tumbling, it turns round and round in a 
circuit as long as its motion continues, 
only falling when the motion ceases. 
Hence if the orbit of an electron were 
subjected to an oblique or deflecting force, 
the effect would be not to place it directly 
in the desired position perpendicular to a 
line of force, but to cause it to precess; 
and this motion might be analyzed into 
three, the acceleration and retardation of 
circular orbit above-mentioned, which 
would result in a doubling of the line, 
and a third component, viz., the one 
parallel to the axis which would be un- 
changed, and would therefore represent a 
spectral line in its old position, the centre 
of the group of three. All this was clearly 
perceived by Larmor and Fitzgerald in 
connection with Dr. Zeeman’s discovery, 
though they were anticipated by his great 
compatriot the eminent physicist, H. A. 
Lorentz, to whom the most complete pub- 
lication of the theory is due, being in 
several respects anticipatory of the ex- 
perimental results. For it may be ob- 
served that the light emitted by the oscil- 
lation components above spoken of will be 
all of one definite kind, due to vibrations 
in one definite direction and therefore 
polarized. The kind of polarization 
would depend on the aspect from which 
it was seen. If seen at right angles to the 
axis of precession, all three lines should 
be plane polarized, the middle line at 
right angles to the other two. If, how- 
ever, it be looked at along the axis of pre- 
cession, then there should be no middle 
line, because the axial vibration would 
then be end on, and the two side lines 
should be circularly polarized. 

Directly, Zeeman had demonstrated the 
fact that a magnetic field applied to a 
source of light was able to act as a per- 
ceptible perturbing cause, Professor 
Lorentz was at once able to predict the - 
whole of that which has been here stated 
about the tripling of the Mne seen side- 
ways to the lines of force, and the doub- 
ling of the line seen endways, with all the 
polarizations as just stated, because the 
lines of magnetic force constitute-the pre- 
cessional axis. And all these effects were 
shortly afterward seen by Zeeman and 
others, and are characteristic of the 
simplest circular orbit. In fact it is 
hardly too much to say that the discovery 
of Zeeman, in the light of the theory of 
Lorentz, has doubled the power of spec- 
trum analysis to throw light upon the 
processes of radiation and the properties 
of atoms, and has opened up a new de- 
partment, as it were, of atomic astronomy 
with atoms and electrons instead of 
planets and satellites. 
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AN ELECTRICAL RIVER GAUGE. 


BY J. F. BARNES. 


One of the duties of the United States 
Hydrographic Survey is to observe and 
record the flow of water in all the prin- 
cipal rivers of the country. Several 
methods have been used for this, the one 
selected in each case being dependent 
upon the importance of the stream and 
its character. In general, these methods 
have necessitated the presence of an ob- 
server to take the readings and keep the 
records of the station. Readings were 
therefore taken one or more times during 
the day, at stated periods, and from these 
values the yearly flow of the stream is 
computed. In securing records of freshets 
and sudden storms, much depended upon 
the zeal of the observer and his other 
duties. 

Recognizing from his own experience 
the need of an automatic recording river 
gauge, Mr. Weston M. Fulton, weather 
observer at Knoxville, Tenn., has devel- 
oped a very simple apparatus which has 
been in successful operation for some time 
past. The construction and action of this 
will be clear from the following descrip- 
tion: 

The mechanism of the part shown on 
the right of the illustration, which is lo- 
cated at the river, consists of two pulleys 
and a small gear-wheel mounted upon one 
shaft. Around the larger pulley is 
wound the wire supporting the float. 
Around the smaller pulley—which can 
just be seen back of the other—is wound 
the wire supporting the counterweight. 
Both pulleys are grooved, and the shaft 
is threaded so that the wires wind and 
unwind, the point of support retains the 
same vertical position. The small gear 
engages in a pinion of sufficient length 
to allow full longitudinal play to the 
shaft. This pinion, through a second gear, 
drives a small shaft, as shown in the illus- 
tration, the gear ratio being such that 
this shaft makes one revolution for every 
one-tenth of a foot motion of the float. 
From each end of this small shaft is 
loosely suspended a bar about three inches 
in length with a crescent-shaped cam at- 
tached to its face near the point of sus- 
pension. There is also attached to this 
shaft a T-shaped lever, at each end of 
which, but on opposite sides of the T- 
head, are light metal springs. As this 
lever revolves, it passes between the two 
bars mentioned above. 

At this moment one of the springs, 
having no support behind it, will bend 
back, and thus pass the rod, The other, 
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however, being on the other side of the 
T-shaped lever, will be pressed against 
this and, thus supported, will -be suffi- 
ciently stiff to raise the rod at that end 
for a slight distance. A point is soon 
reached where the metal spring can no 
longer support the weight of the lever, 
which then falls back to its original posi- 
tion. In so doing, its crescent-shaped 
cam presses down the end of one of the 
two projecting springs shown, supported 
on the posts at the left of this mechanism. 
To this spring is attached a small plati- 
num wire which, when the spring is de- 
pressed, enters a mercury cup fastened 
to the base, and thus closes an electric 
circuit. It will be seen from this that as 
the float which measures the height of the 
water rises, the two pullevs and the gear 
train revolve in one direction, driving the 
small shaft and making a series of con- 
tacts at one of the two mercury cups. As 
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by means of the vertical rod and a pawl, 
shifts the grooved shaft through one 
notch. .The other relay, which is placed 
on the other side of the support for the 
grooved shaft, operates in a similar man- 
ner, but turns the shaft in the opposite 
direction. The two pawls are so con- 
structed that they act in a manner similar 
to a clock escapement, and thus avoid all 
possibility of moving the rachets more 
than one tooth at a time. The motion of 
these ratchets, of course, shifts the pen 
along the drum, and in this way records 
all movements of the float. 

To operate the gauge, three wires are 
carried from the apparatus at the river 
to the recording gauge, which may be 
placed at any convenient point. At the 
river these wires connect, one to the two 
binding-posts attached to the bottom of 
the mercury cups, and one each to the two 
contact springs. 

The Knoxville weather bureau office is 
nearly a mile from the river. Here the 
recording apparatus is placed. Upon the 
drum is wound a record sheet as often as 
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the float falls with the water, the con- 
tacts are made at the other cup. 

The float moves in an iron casing, 
which’ is attached to the face of a bridge 
pier, and which has its lower end below 
the surface of the water in the river. 
The counterpoise is suspended inside of a 
short iron pipe to prevent interference 
with the apparatus. 

The recording apparatus shown in the 
left of the illustration consists of a drum, 
around which the paper to receive the 
record is wound; a clock mechanism for 
driving this drum at a uniform speed, 
and two relays operating rachets, which, 
in turn, turn the spirally grooved shaft 
seen in the illustration and thus shift 
the recording pen. The lower rod, 
parallel to the spirally grooved shaft, 
is merely a guide to prevent the pen turn- 
ing over with the shaft. 

The operation is as follows: When con- 
tact is made at either one of the two mer- 
cury cups, as described above, this com- 
pletes a circuit through one of the two re- 
lays, which attracts its armature, and thus, 


may be necessary, and these sheets keep 
a continuous record of all the fluctuations 
of the river. It is particularly valuable 
in securing data of freshets or other sud- 
den rises of the stream. 

Mr. Fulton, who is also professor of 
meteorology of the University of Ten- 
nessee, has turned over his invention to 
the government. Many of these will be 
installed in weather bureaus all over the 
country, for securing more complete data 
of river flow. They can also be used for 
tide gauges at the coast stations. 


—_—_ a e—-— 


The air resistance to the rotation of a 
flywheel may cause a considerable loss of 
energy. A 450-horse-power engine, direct- 
connected to a generator, has a flywheel 
with channel-shaped arms. The tests 
were made by using the generator as a 
motor, driving the flywheel up to a nor- 
mal speed. It required 13,300 watts to 
rotate the wheel and shaft, but by en- 
closing the arms in a sheet-iron casing the 
wheel was driven by an expenditure of 
9,874 watts. The saving effected by use 
of the shield was 5.7 horse-power, or 1.2 
per cent of the power of the engine, 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XVII. 


BY W. A. TAYLOR. 





THE RELAY. 

With multiple switchboards and es- 
pecially common battery or central energy 
systems tthe use of the relays is essential. 
These relays are electromagnetic mech- 
anisms, so arranged in the circuit that 
they automatically close or open some 
local circuit. 

There are three classes of relays: 
1. Those which are operated from the 
subseriber’s station. 2. Those which 
operate on a local circuit independent of 
the line. 
in the bus wire of signals and made to 
operate whenever a signal is to be oper- 
ated. In the first class are the line relay 
or the relay which operates the line sig- 
nal, also certain supervisory or clearing 
out relays. 

In tthe second class belong cut-off re- 
lays or those relays which operate when 
the plug is inserted into the jack. These 
disconnect the line signal and in some sys- 
tems throw the busy test on the mul- 
tiple jacks. To this class belong certain 
auxiliary relays which assist in the action 
of the supervisory lamp system. 

The ghird class are the pilot relays 
which operate pilot lamps, night bells and 
monitors’ signals. 

This kind of relay is most numerous 
and in central-battery systems almost any 
problem may be solved by the use of some 
kind of relay. Almost any switching. 
combination’ may be accomplished by 
its use. It must be remembered, how- 
ever, that in designing a circuit it is well 
to work toward simplicity. While adding 
relays and other apparatus may ef- 
fectually produce the proper results in 
the laboratory or where skilled help is 
employed to take care of the work; it 
must be remembered that nine-tenths of 
the telephone employés who will take care 
of the apparatus are not competent tto at- 
tend to complicated systems. In addi- 
tion to this, the system must be simple in 
order that the manufacturer may make 
sales in competition with other designs. 

THE LINE RELAY. 

This relay is usually with simple wind- 
ing. The size should be great enough to 
permit of a sufficiently great number of 
turns of wire. The winding must be of 
wire sufficiently large and resistance high 
enough to stand indefinitely the current 
from the battery when the line is short- 
circuited. The carrying capacity of the 
wire should be great enough so that it will 


3. Those which are connected - 
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stand for about ten minutes sufficient 
current to open the protecting fuse or 
heat coil on the line. As these heat coils 
in central-energy work are supposed to 
carry one-fourth ampere indefinitely, 
some idea of ithe size of the wire may be 
gained. If not of this capacity any for- 
eign current will burn out the coil before 
the protecting apparatus acts. This point 
was overlooked by at least one prominent 
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manufacturer in several very large ex- 
changes; he was not blamed however— 
the man who furnished the protective ap- 
paratus got the credit (?) for turning 
out poor material. 
The size of spool for the winding of a 
line relay should not be less than the fol- 
lowing dimensions to produce the best re- 
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sults. See Fig. 48. lL, the total length 
of winding two and one-half inches. A, 
diameter of core three-eighths inch. D, 
diameter of head one inch. The winding 
should not fill the spool, however, but 
should come within one-sixteenth of an 


inch of it. That would make the 
diameter of winding seven-eighths of an 
inch. With such a coil, wound to 250 or 
300 ohms, a positive signal may be given 
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over the longest line practicable for cen- 
tral-energy systems. Of course there are 
systems which require much lower wound 
coils for the line or lamp relay, and in 
these the winding space must be larger 
in order to permit of a sufficient number 
of turns of wire to operate properly. A 
good test for a line relay is to operate 
positively through 750 ohms external re- 
sistance with the voltage of the battery 
necessary for operating tthe system. This 
will be equivalent to a very long exchange 
line. For positive operation a margin 
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of twenty-five per cent under the limit is 
allowed. 

The mechanical design of a relay, as 
well as the magnetic condition, has a great 
deal to do with its sensitiveness. In Fig. 49 
the core of the spools is continued in a 
bent yoke piece, Y. The armature, A, is at- 
tached to the front of this yoke and 
merely tilts up when the magnet is ex- 
cited. The tilting of the armature raises 
the spring, B, into contact with spring, C, 
breaking contact with spring, D. It is 
obvious that almost any combination of 
springs may be used, from one set to three 
or four, with either top, bottom, or both 
top and bottom contacis. This is the 
most flexible type of relay, because any 
desirable combination may be made with- 
out any change in the design or any extra 
expense for the manufacturing of tools; E, 
is a rubber rest which stands upon the 
iron yoke, Y, and passes through to 
springs B and D. The tension of the 
spring D is downward so as to hold E 
in position. The hole in B is large enough 
to permit free movement of the spring. 
C presses upon the end of E, and is held 
by it so as to prevent accidental contact 
with B. The function of E is to hold 
the springs in a uniform position with re- 
spect to each other. To make this type 
of relay more sensitive a brass or copper 


-” rivet should be placed in the armature at 


the point, F, to prevent it from touching 
the yoke. When touching the yoke there 
is a tendency to stick at the start unless 
operated rather strongly. This, as well 
as all types of up-to-date relays, should 
have the contacts protected from dust. 
The most approved method is to enclose 
the whole mechanism in a tube. This tube 
acts as a shield to prevent cross-talk where 
the relay is not cut out of the talking 
circuit when in use. The tube, T, Fig. 
49, is usually made to screw on a dise, P, 
making the whole almost absolutely dust- 
proof. 

Fig. 50 shows another form of relay 
used by the Bell companies for a number 
of years. This is of the tubular form 
with a single contact made on a point at 
the end of the core. The armature A is 
a copper-plated bevel edge iron disc. It 
is beveled so as to give a knife edge to 
swing on and also to throw the weight 
back of the supporting point in order that 
it will fall back by gravity when released. 
It is evident that this relay will operate 
properly only in a horizontal position. 
The copper-plating on the armature is to 
prevent sticking. These relays gave 
trouble because of the uncertain contact 
between the edge of the armature and the 
cap C. To get around this difficulty a 
small spiral of wire, B, was connected to 
the armature and to the frame of the 
relay. This is a very sensitive piece of 


apparatus, but lacks the flexibility of the 
former type. 
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PLEASANT and instructive run 
A across the great continent of 
North America, a beautiful voy- 
age on the Pacific Ocean, work which was 
full of interest from beginning to end, 
the making of new and esteemed friends, 
is, in a few words, the history of the lay- 
ing of the land cables which connect the 
first section of the transpacific cable from 
the seashore at Honolulu and San Fran- 
cisco to the offices of the cable company at 
those places. 
The cables, three in number—two for 
Honolulu and one for San Francisco— 
which were manufactured by the Okonite 


Pacific Cable Notes. 


By Lewis G. Martin. 





facture and laying. After the cables were 
laid and spliced up, final tests gave re- 
sults practically identically the same as 
those obtained at the factory without 
splices, namely, insulation, 4,357 meg- 
ohms per mile; conductor resistance, five 
ohms per mile, and capacity, 0.415 micro- 
farad per mile. 

There was considerable excitement on 
Market street, San Francisco, in front 
of the Postal Telegraph Company’s main 
office, on Monday, November 3, and an 
ever-increasing crowd was wondering the 
why and the wherefore, when Mr. Storrer, 
the general superintendent of the Cali- 
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Another gentleman wondered which of 
the cable hands crawled through the pipe 
with the wire! 

Monday, November 3, will go down into 
history as the day on which the first por- 
tion of the all-American transpacific 
cable was laid. The cable is laid in a 
three-inch wrought-iron pipe, with man- 
holes inside, and cast-iron boxes outside 
of the city limits about 434 feet apart. 
It was the wish of the company that the 
cable should contain as few splices as pos- 
sible, and it was left to my judgment to 
decide in just how long lengths it should 
be pulled in. After calculating the 
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Company, Limited, of New York, to the 
specification of the Commercial Pacific 
Cable Company, are as follows: Each 
cable consists of four cores laid up around 
a jute centre, having a full twist every ten 
feet, then covered with jute and lead. 
Each conductor consists of seven wires, 
stranded, weighing approximately 170 
pounds to the mile, and covered with 
“Okonite” to a diameter of 0.295 of an 
inch. Each of the cores is taped and 
lead covered, and on three of them there 
are distinguishing marks in the shape of 
raised ribs, the fourth one being left plain. 
The cores were subjected to a breakdown 
test of 5,000 volts alternating current, 
applied for ten minutes, and tests for in- 
sulation, conductor resistance and capac- 
ity were constantly taken during manu- 
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fornia division of the Postal Telegraph- 
Cable Company, brought out and tacked 
on the reel of cahle set up for pulling 
in, a placard which read, “Commercial 
Pacific Cable Company, Honolulu Sec- 
tion.” 

“Oh,” exclaimed the crowd, in almost 
one voice, “so this is the commencement 
of the great American Pacific cable we 
have heard so much about.” One gentle- 
man remarked he was glad to be on hand 
to see the start, for he had been much 
worried to know how on earth the com- 
pany was ever going to get that iron wire 
—the leading wire left in the pipe to haul 
the pulling rope through with—to work, 
since it must be grounded where it 
touched the iron pipe, which was, of 
course, from end to end of the conduit, 


weight, amount of friction to be over- 
come, and breaking strain, I decided to 
pull in in quarter of a mile lengths, and 
this was done throughout without a hitch 
of any kind or damaging one inch of the 
cable. 

As before stated, work was commenced 
on November 3, and by November 19 the 
cable was taken into the cable house, near 
the Cliff House, and communication es- 
tablished between there and the office. 

We were delayed two days, as a portion 
of the pipe line was not quite ready for 
us, so that the cable was laid in fifteen 
actual working days. Tests were taken 
nightly of the completed lengths, and 
gave uniform results throughout. 

The cable being completed in San Fran- 
cisco, tools and materials were packed up, 
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and on Thanksgiving day, November 27, 
I sailed in the steamship Ventura, with 
two cable hands and two splicers, for 
Honolulu, of which I heard much but 
knew little. The trip was uneventful, 
but as soon as my mission was known, my 
Hawaiian fellow passengers plied me 
with numerous questions, such as the fol- 
lowing: “When did I expect the cable to 
be completed and opened for ‘business ?” 
“How much a word would it be?” “How 
long would it take to lay the submarine 
portion?” “When was the ship expected 
at San Francisco?” “How long would my 
work take?” and “Why the cable I was to 
lay looked like lead pipe?” etc., etc., etc., 


all of which I of cours* replied to as best 


I could. 

On December 3, about 1 Pp. M., land was 
sighted. It was the island of Molokai, on 
which stands the famous leper settlement. 

Molokai is about fifty miles from 
Honolulu, and after a run between the 
islands of Molokai and Oahu, which was 
full of surprises every few hundred feet, 
as different beautiful views of land and 
water opened up, the good ship Ventura 
was finally docked at 6.30 P. M. 

I had been advised to make my head- 
quarters at the Royal Hawaiian Hotel, 
and had not been there many minutes be- 
fore I was besieged by newspaper men and 
contractors, the former anxious for news 
and the latter for business, all of whom 
were given as much information and 
satisfaction as was possible under the cir- 
cumstances. I found the newspaper men 
of the island exceedingly courteous and 
considerate. If my friend, Mr. Boyd, 
should see ‘this, I hope he will make a note 
of it and accept my “aloha.” 
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know what to say of the intensely inter- 
ested crowd that watched the getting- 
ready process for the start in Honolulu. 
Cables are plentiful in and about San 
Francisco, but here was something the 
like of which had probably neve: been 
seen before by nine-tenths of the onlook- 
ers; and what puzzled them most was its 
similarity in appearance to a lead pipe, 
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Of course, specimens were in great de- 
mand and many were given away, to the 
delight of the recipients. 

Interest in our work was maintained 
throughout, and at all times a wondering 
crowd could be seen watching the cable 
gang and splicers. 

Naturally, being in Hawaii, we had to 
do as the Hawaiians did, and it was not 
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and I was so afraid that curiosity would 
get the better of some of the more am- 
bitious, to the extent of driving a hole in 
the lead to see what would run out, that I 
stationed a man to keep the crowd at a 
safe distance. 

Well, the first cut in the cable was a 
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THE CABLE GANG, SPLICERS AND SPECTATORS; 


Mr. L. G. MARTIN IN THE CENTRE. 


December 4 was taken up in prelimi- 
naries, and on the morning of December 
5, work was commenced from the office 
of the Commercial Pacific Cable Com- 
pany in the Young Building. 

If we had an excited and curious crowd 
at the start in San Francisco, I hardly 


revelation, and the questions asked as to 
what the bright wires were for, why there 
were four of them, and what the black 
stuff “Okonite” was, would fill a whole 
year’s ELEectricaL Review. However, 
suitable replies were given, and I think 
all went away satisfied. 


long before we were referring to the na- 
tive ladies as “wahine,” verandas as 
“lanai,” and instead of the foreman shout- 
ing “all through,” he simply said “pau.” 
Using native terms of course increased 
our popularity. 

By December 19 the cables were in from 
office to cable house, and the splicing was 
completed on tthe twenty-second, final 
tests giving eminently satisfactory — re- 
sults. 

The two cables in Honolulu are each 
5.0445 miles in length, and that in San 
Francisco 6.456 miles, and for the infor- 
mation of those familiar with the two 
places, the route followed is: Honolulu, 
King street to Alakea street, to Queen 
street, to Ward avenue, to Beach road, to 
Kalai road, to Waikiki road, to Main 
avenue, to Sans Souci, where the cable 
house stands; San Francisco, Market 
street to Geary street, to Point Lobos 
avenue, to Forty-seventh avenue and the 
cable house. 

On December 26 the cable-ship arrived, 
and the excitement was intense. Steam- 
ship and factory whistles were blown, and 
a half-holiday in all the public institu- 
tions declared. Three steamers went out 
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to escort her in, one carrying the native 
band, which played for the first time the 
“Pacific Cable March,” composed by the 
bandmaster, and a creditable piece of work 
as far as the music goes, but somewhat 
disappointing in the words, which con- 
sist, in the main, of “the cable is here.” 

As soon as she docked, I went on board 
and met old and made new friends, and 
learned from them that the trip had been 
a nerve-racking one for all on board. 
Bad weather was encountered throughout 
the greater part of the voyage, and there 
were times when it was a serious question 
as to whether it was advisable to continue 
or “cut and run.” 

However, the superior skill of those re- 
sponsible for the safety of the cable, saved 
the situation, and it was finally buoyed in 
sight of the islands. 

As the cable went overboard and the 
ship as a result got lighter, the difficulties 
increased, and when on entering the 
Molokai Channel on the morning of De- 


cember 26, the ship rolled to the extent . 


of forty-two degrees and thick weather 
obscured the land, it was decided to cut 
the cable and buoy it, and proceed-to the 
harbor to await more favorable conditions. 

Great disappointment was felt because 
the ship had to cut the cable, but it did 
not last long when the people were con- 
vinced it would be an easy matter to “put 
through” as soon as the storm subsided. 

The heavy shore end was laid on Sun- 
day, December 28, amid great en- 
thusiasm and suitable celebration, and on 
the morning of December 29 the ship 
buoyed this end up and went down to the 
deep-sea ‘buoy to see if the weather was 
favorable for picking up and splicing on, 
and finding it was not, returned to the 
harbor. 

On January 1, the weather having been 
gradually modgrating for two days, the 
ship again went out, picked up the shore 
end, spliced on, proceeded to the deep- 
sea buoy, and at 4 Pp. m. told Honolulu 
the final splice was about to be com- 
menced, and to call San Francisco at nine 
o'clock. It was not long before this news 
got abroad, and at nine o’clock the cable 
house looked more like the entrance of a 
theatre on a first night’s appearance of 
some celebrated actor or actress in some 
celebrated play. 

Congratulatory telegrams — to pour 
in, the first to pass over the cable being 
that from the secretary of the islands to 
President Roosevelt, and as soon as it 
was known that this had gone, and it was 
realized that cable communication with 
the mainland was at last an accomplished 
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fact, the crowd cheered itself hoarse, and 
everybody wanted to shake hands with 
everybody else. 

The writer of this article had the honor 
of sitting at the key and sending the first 
press despatch which passed over the 
cable. It was a message filed by E. D. 
Moore, special press representative who 
accompanied the expedition to the Asso- 
ciated Press, giving an account of the 
voyage and proceedings at Honolulu. 

January 2 was given up to rejoicing. 
In the afternoon public addresses were 
made in the grounds of the late king’s 
palace, now the executive building, and 
congratulatory telegrams read to the im- 
mense gathering of people from all parts 
of the islands. In the evening a public 
ball was given in the executive building, 
which was largely attended, and, judging 
by the expression on the faces of many 
of those present, very much enjoyed. 

The trip was full of interest from be- 
ginning to end, and to the many friends, 
electrical and other, I am indebted for 
many courtesies which helped to make my 
work easy and my visit pleasant. 

This account would not be complete 
without an acknowledgment of valuable 
assistance received from Charles Cuttriss, 
electrician of the Commercial Cable Com- 
pany; H. F. Harrington, superintendent 
of the Commercial Pacific Cable Com- 
pany, at San Francisco; J. D. Gaines, 
superintendent of the same company at 
Honolulu; S$. S. Dickinson, the company’s 
general representative, and Louis Glass, 
vice-president and general manager, and 
Frank Quinn, superintendent of supplies 
of the Pacific States Telegraph and Tele- 
phone Company, San Francisco. 








An Egyptian Electric Traction 
System. 

The Alexandria & Remleh , Railway 
Company and the Alexandria Tramway 
Company are changing their lines to an 
electric traction system. ‘The work is now 
well advanced. When completed, trains 
consisting of two carriages will run at 
ten-minute intervals. The cars will be 
large and handsomely finished, with seats 
for sixty-four passengers. The power- 
house will contain two compound engines 
of 1,000 horse-power each, driving two 
600-kilowatt, three-phase generators, 
yielding current at a pressure of 6,500 
volts. Power will be transmitted over a 
high-tension line to a substation, where 
it will be stepped down by transformers 
and changed by converters to continuous 
current at 500 volts. 
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New York Electrical Society. 

The 231st meeting of the New York 
Electrical Society was held on January 
29 in the new waterside station of the 
New York Edison Company. The ar- 
rangements for the disposal of the guesis 
were so admirably made that each of the 
visitors, placed in charge of a special 
guide, was able to cover all the salient 
points of the station. 

At the close of the inspection a supper 
was given to the members of the society, 
and a vote of thanks was tendered to the 
company for its courtesy and ‘hospitality. 
The evening was one of great enjoyment 
and success. 

The following members were elected: 
Harold D. Patterson, Richard H. John- 
ston, Andrew Moss, Almon B. Fuller, 
Wm. Edw. Hurley, Wm. Taylor, Robert 
Chas. Cole, Joseph Burkart, F. L. Sheffey, 
Ralph Ryder, Ohas. F. Case, Seth C. 
Adams, W. J. Floyd, A. E. Baker, F. E. 
Osborne, Professor Magnus C. Ihlsing, 
Charles G. Whyte, Louis Dornbusch, Ed- 
win Hopkins Seaman, Wallace Cudeliff, 
Joel B. Ives, F. Schwanbausser, ‘Norman 
A. Paul, Harry French, Edward .Hart- 
mann, Frank Cleary, John Benj. Brown, 
John Ryan, Edward B. Stott, William 
Weidman, L. R. Wetherwax, Ernest W. 
Muller, Carl Stueve, Anson S. Rice, 
Walter M. McBride, John on E. W. 
Stevenson, William J. Ladley, Edgar B. 
Benjamin, Francisco Laurent Godinez, 
W. F. Hurlburt and J. F. Bidstrup. 





An Electrical Dinner. 

Mr. A. M. Young, who controls a large 
number of electric lighting and electric 
railway companies, gave a dinner on Sat- 
urday evening, February 7, to the mana- 
gers of these companies and several 
friends. The dinner was served at the 
Union League Club, on Fifth avenue, 
New York city, and was a very delightful 
affair, a number of the gentlemen pres- 
ent speaking ably and interestingly re- 
specting the interests they represented. 
The occasion will be long remembered, 
and Mr. Young announced that it would 
be repeated annually hereafter. 

Those present besides the host, were: 


B.W. Stillwell. J.8S. Cowling, Walton eee. 
Geo. J. Roberts, C.H. Werner, J.C. DeLong, 
A. Anderson, E. B. Seymour, G. G. Blakeslee, 
A. PB. Deeds," W.S.C. Wiley, C. Loomis Allen, 
H. E. Andrews, oe E. Murray, Nicholas Brady, 
E. A. Leslie, W. Freeman, A. N. Neilsen, 
FA Stratton, Howard Davis, J.B. Thomson, 
E. H. William Wm. Darbee, hg " 
A. J. Purinton Fred T. Ley, A. Paige, 
W.G. Bushnell, A.0O.She epardson, Geo. O. Baker, 
Ronald Crawford, J. H. Gol C. M. Heminway, 
P. H. Hampson, M. Tait. A. J. — 
M. J. Warner, E. W. Tonks, A. E. Hamm 
W.A. McClurg, F.L. Terry, +7  - Wainveright, 
R. A.C.Smith, Wm. M. Lewis, 
G. E. Williams, H.L. Merry, Paul. ae, 
E. L. Brundrett, + Norris, F. Coffin, 
W. T. Hincks, 
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Power Required to Drive Machine Tools. 


Test Made in the Locomotive Shops of the Buffalo, Rochester & Pittsburg Railway at Du Bois, Pa. 


the purpose of ascertaining the 

amount of power used by various 
machine tools when operating in regular, 
routine work, and at the same time the 
power lost in shafting and belting in a 
group-driven system, which, to be more 
explicit, might be stated as follows: If 
all the machines in a group were thrown 
on and driven at their highest capacity 


T°: following tests were made with 


Pittsburg Railway Company, at Du Bois, 
Pa., consists of five buildings: the power- 
house, a building containing the locomo- 
tive-erecting, boiler and machine shops, 
the round house, the blacksmith house, 
and the storehouses and offices. These 


buildings are located on a plot of ground 
thirty-two acres in extent and the equip- 
ment is intended to handle the repairs of 
about 150 locomotives, with provision for 














The storehouse contains general store- 
room facilities on the first floor, and 
offices, draughting room, etc., on the 
second floor. 

The power plant, which, as above 
stated, is located in a separate building, is 
designed for the transmission of power by 
electricity and compressed air, and fur- 
nishes all power needed for driving the 
machinery, lighting the shops, grounds, a 
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at one time, they. would in most cases 
probably require an amount of power ap- 
proximating the capacity of the motors as 
they are installed in this plant. However, 
in the conditions of actual, daily opera- 
tion, this never happens. Some of the 
tools are always either standing idle or 
working lightly, and the amount of power 
demanded hardly ever reaches half of the 
possible maximum total. The load-factor 
is the ratio of the average power to the 
maximum. 

The plant of the Buffalo, Rochester & 





an increase of seventy-five engines, which 
is expected to cover about five years, mak- 
ing an estimated ultimate total of seven- 
teen engines per month. The machine, 
boiler and tank shops are under one roof, 
covering an area of 134 by 524 feet. The 
blacksmith shop is 80 by 140 feet, the 
power-house 63 by 93 feet, the office and 
storehouse 60 by 120 feet; and in addi- 
tion to these, there is an oil house 30 by 
60 feet, a 16-stall round house, and a 
26 by 140 feet coal, coke and iron storage 
building. 


large car building plant, and neighboring 
stations, and the further supply of steam 
for heating the buildings. All pipes and 
wires pass from the power-house to the 
several buildings through underground 
galleries. The boiler equipment com- 
prises four 200-horse-power water-tube 
boilers, the furnaces of which are hand 
fired. The engine room contains the fol- 
lowing machinery: 

A 200-horse-power compound engine, 
direct-connected to a 125-kilowatt, direct- 
current, compound-wound generator, 
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operating at 250 volts and 280 revolutions 
per minute. This generator carries the 
day load and supplies power for machine 
tools, cranes, lighting, etc. 

A 100-horse-power simple engine, belt- 
connected to a seventy-five-kilowatt, di- 
rect-current, compound-wound — gener- 
ator, operating at 250 volts and 750 revo- 
lutions per minute. This generator car- 
ries the night load and supplies power for 
lighting, motor driving for special night 
work and the turntable. The night and 
load generators are interchangeable at the 
switchboard. 

A 100-horse-power, simple engine, belt- 
connected to a sixty-kilowatt, two-phase, 
alternating-current generator, operating 
at 200 volts, 7,200 alternations and 900 
revolutions per minute. This generator 
furnishes power for lighting the yards, the 
Falls Creek station, the passenger and 
freight stations at Du Bois and the Du 
Bois car-shops. 

A two and one-half horse-power exciter, 
operating at 125 volts and 180 revolu- 
tions per-plinute. . 

This-apparatus is all of Westinghouse 
make. In addition to these are a stand- 
ard marble switchboard, and an Ingersoll- 
Sergeant, steam-driven compressor, fur- 
nishing compressed air for the plant. 

The-results of the tests are given below, 
at length, with all particulars, the net 
power consumed by each tool or group of 
tools being stated. It is to be noted in 
reading these results that the net power 
consumed by the several tools and by the 
line shafting was not obtained directly, 
but by subtraction. All measurements 
were made by means of a voltmeter and 
an ammeter in the motor circuit. These 
indicated the electrical horse-power deliv- 
ered to the motor. The brake-horse- 
power delivered by the snotor at any given 
load was then determined by means of the 
motor efficiency curve. This is a source 
of considerable error at low readings, 
since the actual efficiency of the motor as 
installed may differ from that given on 
the curve sheet. The amount of power 
consumed by the shafts and belts being 
known and then the amount consumed 
with the tool running being taken, the 
first quantity was subtracted from the lat- 
ter to give the amount actually consumed 
by the tool. This probably gave very 
nearly the correct results, since the energy 
lost in shafting and belting is very nearly 
constant at various loads. The tests were 
made while the shops were in full daily 
operation, and it was for that reason im- 
possible, in many cases, to make as direct 
measurements as might seem desirable. 
In order, therefore, to present the actual 
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conditions of the test the log has been 
given below in full as recorded, except 
that all readings are translated into 
brake-horse-power delivered at the tool. 
In explanation of the small loads allotted 
to some of the motors, it should be stated 
that when they were selected provision 
was made for the probable increase in the 
capacity of the shop. Experiments are, 
also, being conducted with high-speed 
cutting steels, which, if adopted, will con- 
siderably increase the demands for power. 

These tests, in addition to furnishing 
accurate data relating to the power re- 
quired for various tools when starting, 
running light and cutting, also make 
possible some estimation of the merits of 
roller bearings for shaft-hangers. The 
line shafts are cold-relled steel and are 
carried on Hyatt roller bearings, and.a 
shaft 200 feet long without belts could be 
turned by hand. But in spite of the un- 
usual efficiency of the bearings, it will be 
noted that the power consumed by the 
tool is often less than that lost in trans- 
mission. Nevertheless, the capacity in 
the motors required for the group drive is 
two and one-half times smaller than it 
would have been had each tool been pro- 
vided with an individual motor. It is a 
question as to how far the low average 
power taken by large groups of tools in 
operation may be due to the flywhee] ac- 
tion of the shafts and pulleys. 

The locomotive-erecting, boiler and ma- 
chine shop consists of a middle aisle for 
erecting and two shed bays equipped with 
shafting for driving the machine tools. 
Two fifty-ton, electric traveling cranes 
have a runway in the middle aisle. There 
are five lines of shafting driven by five 
shunt motors in the shed bays, and the 
sections are designated as wheel section 
and boiler section in one bay, and lathe, 
tool and flue sections in the opposite bays. 

WHEEL SECTION. 

Shafting is driven by a forty-horse- 
power, shunt-wound motor and operating 
the following machinery: forty-two-inch 
car wheel boring mill, forty-eight-inch car 
wheel lathe, two seventy-nine-inch wheel 
lathes, quartering machine, sixty-inch by 
sixty-inch by eighteen-inch planer, eighty- 
four-inch boring drill, single axle lathe, 
six-foot radial drill, eighteen-inch slot- 
ter, band saw, No. 7 grinder, water tool 
grinder. 

The line shaft is 200 feet long, two and 
one-half inches in diameter, and has 
twenty-six hangers. It was inconvenient 
in this instance to obtain a test of the 
line shaft alone. A test of the line shaft 
and counters only gave 1.5 horse-power. 

A fifteen-minute test was made of a 
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group of machines, comprising one 
seventy-two-inch and one sixty-six-inch 
wheel lathes, each with two cuts, a wheel 
press operated at fifty tons, and an 
eighty-four-inch Niles boring mill, a band 
saw belt, an emery wheel, a Pond radial 
drill, and a sixty-inch planer with one 
tool cutting cast iron, with an average re- 
sult of 4.6 horsespower, a minimum of 
0.88 horse-vower and a maximum of 
10.43 horse-power. The speed of the line 
shaft was 160 revolutions per minute. 

Two machines were thrown in, a forty- 
two-inch wheel lathe cutting with one 
tool and an eighty-four-inch boring mill— 
with the wheel lathe cutting, the boring 
mill on starting up took 6.9 horse-power, 
and cutting three horse-power. 

To the above two machines were added 
a tool grinder and a seventy-nine-inch 
wheel lathe cutting, which starting up 
took 6.3 horse-power and running steadily 
3.95 horse-power. 

To the above was added a sixty-inch 
planer, cutting a cast-iron cylinder, which 
at starting up took 10.3 horse-power, and 
running steadily 4.2 to 7 horse-power, or 
an average of 6.1 horse-power during the 
whole time. 

To the above were added another tool 
grinder and an eighteen-inch slotter. The 
maximum reversals of the planer and the 
slotter at the same instant, gave 15.5 
horse-power, and steady running showed 
5.2 horse-power. The planer interfered 
somewhat with the readings. 

To the above was added a band saw 
cutting four-inch oak, which took 5.6 
horse-power. Whether the saw was cut- 
ting or not seemed to make no difference 
in the reading. 

Tests of single machines were then 
made; that is, of the power consumed by 
the one machine tool thrown in at a time. 
A forty-two-inch wheel lathe with one tool 
cutting took on starting up 4.6 horse- 
power, and on steady running 0.5 horse- 
power; an emery-wheel took 0.7 horse- 
power; a seventy-nine-inch wheel lathe, 
with two tools making roughing cuts on a 
pair of drivers, took 4 horse-power; an 
eighty-four-inch boring mill boring an 
eight-inch cylinder, took two horse-power ; 
a sixty-inch planer cutting a cast-iron cyl- 
inder, took two horse-power, and a maxi- 
mum at reversal of 8.5 horse-power; an 
eighteen-inch slotter, with tools of three- 
quarter-inch face cutting steel, took 0.3 
horse-power, and a maximum at reversal 
of 1.2 horse-power ; a band saw starting up 
took 6.3 horse-power, and running light or 
cutting four-inch oak, four horse-power. 

A group run of an eighty-four-inch 
boring mill, a seventy-nine wheel lathe, a 
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six-foot radial drill, a sixty-inch planer, 

and an eighteen-inch slotter gave at 

steady running 6.9 horse-power, and with 

the planer at reversal took 14 horse-power. 
BOILER SECTION. 

Shafting is driven by a thirty-horse- 
power, shunt-wound motor and operat- 
ing: twelve-foot bending rolls, bolt cut- 
ter, stay-bolt cutter, drill press, tool 
grinder, Brooks plate planer, horizontal 
punch, shear and punch, six-foot bending 
rolls,- six-foot straightening rolls, six-foot 
radial drill. 

All the counter-belts were thrown off 
and the line shaft tested alone, with a re- 
sult of 0.3 horse-power. This lime shaft 
is 170 feet long, two and one-half inches 
in diameter and has nineteen hangers. 
The speed of the line shaft was 158 
revolutions (per minute. 

A test of the line shaft and counter- 
shafts, only, gave an average of two horse- 
power. 

The machines comprising the first 
group tested were: A stay-bolt cutter and 
a bolt cutter, a No. 4 Hilles & Jones 
punch and shear. The No. 4 punch and 
shear was punching thirteen-thirty-sec- 
onds-inch holes in three-sixteenths steel 
plate. A fifteen-minute test showed an 
average of one horse-power, with a mini- 
mum of 0.2 horse-power and a maximum 
of 3.5 horse-power. 

A single tool, the No. 4 Hilles & Jones 
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steel plate, it required three horse-power. 
A six-foot radial drill was then added, 
and at starting up light took 3.6 horse- 
power, settling down to 1.1 horse-power. 
A one and one-half-inch drill cutting in 
steel gave 1.5 \horse-power. 





oe ts 
wee ge i Bg 








235 


A test of line shaft and counters, with 
the six-foot radial drill cutting steel with 
one and one-half-inch drill, and a punch 
and shear running light, showed two 
horse-power. 

A one-inch stay-bolt cutter added to 
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A six-foot radial drill and bolt cutter 
required 1.1 horse-power. 
The twelve-foot rolls were then added, 
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forty-eight-inch punch and shear, was 
then thrown in, and starting up light 
took 6.9 horse-power, settling down to 0.4 
horse-power. Shearing five-sixteenths-inch 


and starting up light showed 7.3 horse- 
power, settling down to 4.75 horse-power. 
Rolling steel plates, one-half-inch by 
eight-inch, required 5.3 horse-power. 


the above took on starting up 4.5 horse- 
power, and cutting twelve threads per 
inch gave 2.1 horse-power. 

LATHE SECTION: 

Shafting is driven by a thirty-horse- 
power, shunt-wound motor and operat- 
ing: 24-inch crank planer, 36-inch by 
36-inch by 20-foot planer, 51-inch boring 
mill, 16-inch shaping machine, 24-inch 
lathe, 24-inch drill press, 37-inch boring 
mill, two 22-inch lathes, three 16-inch 
lathes, two 18-inch lathes, 28-inch lathe, 
43-inch lathe, 2-inch by 24-inch flat tur- 
ret lathe, two 26-inch by 26-inch by 
10-foot planers, 60-inch horizontal bor- 
ing machine, water tool grinder, center- 
ing machine. 

The line shaft and counters gave 4.1 
horse-power. 

A test of the line shaft with counter- 
belts off gave 0.7 horse-power. The 
speed of the line shaft was 155 revolu- 
tions per minute. The line shaft is 180 
feet long, two and one-half inches in 
diameter, and has twenty-two hangers. 

A fifteen-minute test was made of a 
group of machines comprising two 
twenty-six-inch planers and one thirty- 
six-inch planer, cutting steel with one 
tool each, a turret lathe, an emery wheel, 
three sixteen-inch lathes, two twenty-two- 
inch lathes, a thirty-six-inch boring mill, 
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drill press, and a shaper, all in operation. 
The readings gave an average result of 
6.9 horse-power, a minimum of 4.74 
horse-power and a maximum of fifteen 
horse-power. 

A group run of a_twenty-six-inch 
planer, three sixteen-inch lathes, an 
eighteen-inch lathe, a twenty-four-inch 
lathe, a sixteen-inch shaper, a twenty- 
four-inch drill press, and a centering ma- 
chine in operation required at steady run- 
ning 2.4 horse-power, and at reversal of 
the planer 7.6 horse-power. 

A single twenty-six-inch planer cutting 
cast iron took one horse-power, and at 
reversal 3.5 horse-power. 

A sixteen-inch shaper cutting one- 
thirty-second-inch steel at twelve-inch 
stroke took 0.9 horse-power, with a mini- 
mum of 0.2 horse-power and a maximum 
of 1.4 horse-power. 

A twenty-four-inch turret lathe cutting 
required 0.3 horse-power. 

A twenty-four-inch lathe boring brass 
took 0.03 horse-power. 

TOOL SECTION. 

Shafting is driven by a twenty-horse- 
power, shunt-wound motor and operat- 
ing: tool grinder, drill grinder, 21-inch 
drill press, 16-inch lathe, milling ma- 
chine, grinding machine, three 18-inch 
turret lathes, 24-inch drill press, 28-inch 
lathe, No. 10 vertical milling machine, 
two-spindle rod drills, 14-inch pillar 
shaper, 16-inch lathe, 26-inch by 26-inch 
by 6-foot planer, 32-inch drill press, sur- 
face grinding machine, water tool 
grinder. 

The line shaft and counters required 
2.8 horse-power. The line shaft is 140 
feet long, two and one-half inches in 
diameter, and has twenty hangers. It 
was not convenient to obtain a test of the 
line shaft alone. The speed of the line 
shaft was 155 revolutions per minute. 

The line shafts of the lathe and tool 
sections can be connected by a clutch 
coupling and the whole operated from 
either motor. 

A group test was made of a sixteen- 
inch lathe, a drill press, and a grinder, 
all in operation, with a result of 1.9 
horse-power. 

A single grinder took in starting up 
9.7 hhorse-power, and grinder 1.95 horse- 
power. 

A twenty-eight-inch lathe took on 
starting 4.7 horse-power, and cutting 
steel 2.5 horse-power. 

A group run of two  sixteen-inch 


lathes, shaper and two grinders in opera- 
tion showed 2.5 horse-power. 
FLUE SECTION. 

Shafting is driven by ten-horse-power, 
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shunt-wound motor and operating: flue 
welder, flue cleaner, two No. 7 Jarecki 
pipe threading machines, two pipe cut- 
ters. 

A test of the line shaft with all coun- 
ters gave 0.6 horse-power. 

A test of the line shaft gave 0.035 
horse-power. The line shaft is ninety 
feet long, two and one-half inches in 
diameter, and has twelve hangers. 

A single flue welder with blowing fan 
attached required on starting up 7.1 
horse-power. Running light it took 3.4 
horse-power. 

The pipe cutter, cutting two and one- 
half-inch pipe, took 0.06 horse-power. 

The auto-flue cleaner, cleaning two- 
inch flue, took 0.2 horse-power. 

Outside at the end of the machine shop 
is a flue rattler operated by a seven and 
one-half-horse-power, shunt-wound motor. 

BLACKSMITH SHOP. 

The blacksmith shop is driven by a 
forty-horse-power, shunt-wound motor, 
which is belted to seventy-five feet of 
two and one-half-inch line-shafting with 
twelve hangers. The apparatus driven 
comprises a bolt header, a twenty-five- 
inch punch and shear, a cutting-off saw, a 
tool grinder, a forty-inch planer, a drill 
press, a fifty-pound hammer, a blower, 
and an exhaust fan. 

A test of the line shaft and counters 
with grindstone and two blowers con- 
stantly in operation gave 14.5 horse- 
power. 

The bolt header added to the above 
gave on starting 7.8 horse-power, running 
light 0.5 horse-power, and heading one- 
inch bolts 3.5 horse-power. 

A No. 2 Hilles & Jones punch and 
shear added to the above, first condition, 
gave on starting up 5.5 horse-power, run- 
ning light 0.5 horse-power, and shearing 
one and one-half-inch round bar 4.3 


horse-power. 
TURNTABLE. 


The turntable is seventy feet long, and 
is operated by a ten-horse-power direct- 
current motor of the street railway type, 
geared to an independent traction wheel ; 
the driving combination being supported 
in a pivoted frame, or “donkey,” which 
rests with all its weight upon the turn- 
table track, even when the table is tipped 
by a locomotive. The power is led to the 
motor through a sliding contact placed 
on the bridge above the centre of the turn- 
table. 

With the table running light and the 
controller on full, a test gave 4.45 horse- 
power. 

In throwing on the controller and ac- 
celerating up to full speed, five horse- 
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power was attained, which dropped to a 
constant of 4.45 horse-power. 

With a locomotive on the table, weigh- 
ing, with tender, approximately 286,000 
pounds, a test gave 7.35 horse-power, when 
accelerating at full speed. When full 
speed was attained, the test showed 5.43 
horse-power. 

POWER-HOUSE. 

Switchboard readings of the ammeter 
and voltmeter were taken every five min- 
utes from 1 P.M. to 5.30 p.M., with averages 
of 220 volts and 250.7 amperes, or 73.8 
horse-power. The minimum current was 
200 amperes, or fifty-nine horse-power, 
and maximum current 300 amperes, or 
88.5 horse-power, the average of which is 
250 amperes, or 73.75 horse-power. 

These tests were carried out by Messrs. 
H. M. Palmer and George H. Gibson, of 
the Westinghouse Electric and Manufac- 
turing Company, and were made possible 
by the courtesy and permission of Mr. 
F. T. Hyndman, master mechanic, and 
the kind assistance of Mr. C. D. McAr- 
thur, chief draughtsman of the Buffalo, 
Rochester & Pittsburg Railway Company. 


ephiecnine 
Transformer Construction. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In your December 27 issue you com- 
ment editorially on transformer recently 
built by the Oerlikon Company for 50,- 
000-volt transmission. There is evidently 
a serious mistake in the figures you give 
for material used in these transformers. 
The same mistake occurs in the descrip- 
tion of the transformers as given by the 
London Electrician for December 5. The 
weights, in accordance with your state- 
ment, are but 100 pounds for copper and 
550 pounds for iron, whereas the actual 
amounts could hardly be less than ten 
times these figures. In the London Flec- 
trician article the core loss is given and 
corresponds to a loss of twelve watts per 
pound, an amount which would be abso- 
lutely prohibitive on the basis of heating. 
Very likely some one else has already 
called your attention to this error, but 
thinking possibly this is not the case and 
that you would not want an error to go 
uncorrected, I take the liberty of pointing 
out the mistake. | Water S. Moopy. 

January 24. 

[In our comment on this transformer 
the London Electrician was given as our 
authority. The figures were quoted cor- 
rectly from the columns of that careful 
journal. Since our correspondent ques- 
tions them, the matter will be investi- 
gated and the figures verified or cor- 
rected, as may be necessary.—ED. | 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—V. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Hlectrogalvanizing. 

The use of electrolysis for obtaining a 
deposit of zine on iron has been practised 
now for many years, but although several 
electrogalvanizing works have been erected 
in Europe and America, the industry does 
not develop rapidly, and the greater num- 
ber of galvanized iron articles found in 
commerce is produced by the old method 
—dipping in molten zinc. This slow 
growth of the electrogalvanizing industry 
is partly due to the great care and atten- 
tion necessary in order to obtain uniform, 
bright and adherent deposits of zine on 
articles of irregular shape by electro- 
deposition. Not only must the article be 
thoroughly cleaned and freed from every 
particle of grease or dirt, but the strength, 
temperature and purity of the zinc solu- 
tion used in the bath must be carefully 
regulated, and anodes of special design 
are also necessary with many of the arti- 
cles submittnd to the process. Finally, 
the current density and electromotive 
force require careful attention in order 
to obtain the best possible results. 

That the electrogalvanizing process 
should find industrial use in spite of these 
necessary precautions is proof that there 
must be some important advantages at- 
taching to its employment, and the fact 
that the famous German firm of Krupp 
has established an _ electrogalvanizing 
works at Gaarden would indicate that 
these advantages are real and not imag- 
inary in character. 

A recent proposal for increasing the 
efficiency of the process is contained in a 
French patent—No. 318,163—granted to 
Paweck. This inventor proposes to use 
boric acid and borates in the bath, in con- 
junction with ammonium sulphate or 
other salts of the alkali metals. The ob- 
jects to be coated with zinc, when small, 
are enclosed in a _ perforated drum, 
mounted on a horizontal axis, and this is 
rotated in the electrolyte while in con- 
nection with the negative leads. When 
large objects are to be coated, these are 
suspended in a stationary position in the 
bath, and the anodes are rotated, prefer- 
ably when mounted as spokes on vertical 
axes.. This rotation is designed, in each 
case, to produce circulation and mixing 
of the electrolyte. 

The only novel portion of this patent 
would appear to be the use of boric acid 
or borates in the bath. The use of revolv- 
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ing perforated drums and the need for 
good circulation in the electrolyte are 
well known, and have been published 
countless times in patents, text-books and 
technical journals. 
The Ampere Electrochemical Company. 

The works of this company at Niagara 
Falls are in some respects the most inter- 
esting of all the undertakings grouped 
at this centre of electrical power, for 
they represent a distinct step forward in 
the industrial development of new proc- 
esses. In the past, the inventor who has 
worked out the details of a new process 
in his laboratory, has usually been com- 
pelled to float a small company or syndi- 
cate in order to raise the capital required 
for the trial of his invention or process 
upon a large scale of operations. If he 
has the misfortune to fall into the arms 
of a professional company promoter, this 
intermediate stage is dispensed with, and 
a large capital is raised and a factory is 
built for the operation of a process which 
is too often found inefficient when trans- 
ferred from the laboratory to the works— 
and the result is financial failure. Along 
one or other of these two paths the in- 
dustrial development of most of the 
electrochemical and electrometallurgical 
processes now operating, has occurred. 
It is unfortunately too true that 
the second path has been followed in 
many instances both in Europe and 
America, and that much capital has been 
already lost and will still be lost in these 
abortive attempts to found new indus- 
tries. The founders of the Ampere Elec- 
trochemical Company propose to remedy 
this state of affairs, and to simplify the 
second stage of development. Their fac- 
tory at Niagara is really a research 
laboratory on a large scale, and the proc- 
esses which have been worked out in the 
laboratories, by a trained staff of chemists 
and electricians, are submitted without 
delay to industrial trials in the factory, 
under the charge of the men who have 
worked out the details of the processes up 
to this stage. The advantages of the plan 
are Obvious. The fact that the processes 
used by the Norton Emery Wheel Com- 
pany, the United Barium Company, and 
the Atmospheric Products Company are 
based upon the experimental work car- 
ried out in 1901 and 1902 in the 
laboratories and factory of the Ampere 
Electrochemical Company, is proof that 
this company is engaged in work which is 
both useful and profitable. 

Electrochemical Instruction in Germany. 

Germany was the first country in which 
the scientific study of electrochemical 
problems received attention, and it is 
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therefore not surprising that the pro- 
visions for study of electrochemistry and 
electrometallurgy at German universities 
are more elaborate and complete than 
those of other countries. 

It is true that in recent years the facili- 
ties for practical electrochemical and 
electrometallurgical study have been 
greatly increased in both England and 
America, and in each of these countries 
electrochemical laboratories may now be 
found attached to colleges of technical 
schools, the equipment of which will com- 
pare favorably with anything of the kind 
existing in Germany. But in the pro- 
vision of lectures upon these new branches 
of science, Germany is strikingly ahead 
of England and America; and the follow- 
ing list of German universities and poly- 
technics, where such courses have been 
planned for 1902 and 1903 (taken from 
the Zeits. f. Electro-chemie of September 
11, 1902), shows how general is the inter- 
est taken by the educational authorities 
in electrochemical and electrometallurgica| 
science : 

Aachen, Basel, Berlin, Berne, Bonn, 
Braunschweig, Breslau, Darmstadt, Dres- 
den, Erlangen, Freiburg, Gottingen, 
Halle, Hanover, Heidelberg, Karlsruhe, 
Kiel, Leipzig, Munster, Rostock, Strass- 
burg, Wurzburg and Zurich. 

Perhaps the most remarkable feature 
of the provision in Germany for study of 
these new branches of science, is the num- 
ber of separate lecture courses arranged ; 
and the number of professors and assist- 
ants engaged for the same in one uni- 
versity or polytechnic, Thus at Berlin 
there are ten separate courses of instruc- 
tion, and eleven professors and assistants 
engaged in teaching these branches of 
science at the university and polytechnic. 
At Darmstadt the respective totals are 
seven and five. 

Neither England nor America could 
yet provide such a profusion of professors 
and assistants competent to deliver 
courses of lectures on these new branches 
of knowledge. But as already remarked, 
each of these countries is now giving at- 
tention to the matter, and in time it is 
probable that the study of the science 
will receive as much attention as is now 
being devoted to the practical and indus- 
trial side of the subject. 

The German is by nature scientific, and 


the Englishman and American, practical. 
This difference in character partly ex- 
plains the tendency in Germany to study 
principles, and in England and America 
to apply tthem to industrial uses. Prac- 
tice, based on half-knowledge of princi- 
ples, however, sometimes ends in 
disaster. 
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Electrical Notes from Europe. 


HE new Paris-Rome telephone line, 
which will be shortly opened for 
use, is the longest of the European 

telephone lines in operation, having a 
total length of 956 miles. It has 456 
miles on the French side, running from 
Paris by way of Lyons to Mount Cenis, 
and 500 miles on the Italian side. From 
Mount Cenis the line passes southward 
by Turin, Bologna, Florence and Siena 
to Rome. The total of 956 miles exceeds 
the Paris-Berlin telephone line, and also 
the Berlin-Budapest. On the Italian side 
the line has 266 miles running along the 
railroad and 234 along the highway. New 
poles have been erected over 264 miles 
distance, and for the remainder the poles 
of the existing lines have been utilized, 
and the wires are crossed at every kilo- 
metre to avoid the effects of induction. 
The Paris-Rome line passes in the central 
station of Turin and also in that of Vog- 
hera, which is a terminal point for two 
main lines; one of which runs to Milan, 
thirty-nine miles, and the second to 
Genoa, or ninety-four miles. In this way 
Milan and Genoa are connected with 
Paris, and also with Turin and Rome. 
Besides this, Milan has a direct connec- 
tion with Turin by a special line of 
ninety-one miles in length. It is foreseen 
that the new international line will soon 
be overcrowded, and no doubt a single 
line running to France will prove insuffi- 
cient for the needs of the service, since it 
will be necessary to connect between 
Turin, Milan and Genoa on the one hand, 
and Lyons and Paris on the other. A 
project has already been proposed for 
running a second circuit. 





The high-tension electric line from 
Lecco to Sondrio, with a branch to 
Chiavenna, which is operated by the Cen- 
tral Italian Railroad Company, is now 
running a number of trains daily which 
takes three-phase current of 3,000 volts 
and fifteen cycles from a double overhead 
wire, using the rails as a return. The 
total length of the lines is 44.5 miles. 
The rolling stock includes both passenger 
and baggage cars. The passenger trains 
are made wp of a motor car with a certain 
number of trailers, while an electric loco- 
motive is used for the freight trains. At 
last accounts there were ten motor cars 
and five locomotives running. The 
former have double trucks of two axles 
each, carrying on each axle a three-phase 
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motor which is mounted concentric to the 
axle by means of a hollow shaft which 
turns on ball-bearings. Two types of 
passenger cars are used, the trucks being 
the same for both. Five of the cars are 
equipped as first-class and contain forty 
passengers, with baggage. The total 
weight of these cars is fifty-three tons. 
The other five cars, weighing fifty tons, 
are divided into second and _ third-class 
compartments, containing twenty-four 
and thirty-two persons, respectively, or 
fifty-six persons in all. Each of the 
motor cars can draw a load of forty tons 
at a speed of thirty-five miles an hour. 
The cars thus have four three-phase 
motors, and in practice two of the motors 
have the stator or fixed part working at 
a high potential, taking 3,000 volts from 
the trolley cireuit. When running at full 
speed the two motors work alone. The 
revolving armature has its winding in 
circuit with resistances which are in- 
serted at the time of starting and then 
thrown out when running at full speed. 
The resistances used for this purpose con- 
sist of a set of metal plates immersed in 
a carbonate of soda solution, and the re- 
sistance is varied by causing the level of 
the liquid to rise and fall under the action 
of compressed air. To work at half four- 
speed, in place of short-circuiting the 
armatures of these last motors or putting 
them on resistance, each is connected 
to the armatures of the second motor on 
the same truck, and the field circuits of 
the latter are thrown on the liquid re- 
sistance or in short-circuit. The loco- 
motives which draw the freight trains 
have also a double truck with two motors 
on each. The four motors give a tractive 
effort of 4,500 kilogrammes at the nor- 
mal speed of twenty miles an hour, and 
take a load of forty-five tons in freight 
cars. The four motors of the locomotives 
are alike, and for starting, the armatures 
are put on a liquid resistance as above; 
when the normal speed is reached these 
resistances are cut out by short-circuiting. 
The locomotive uses from one to four 
motors at a time, according to the power 
required, and this keeps the efficiency 
high. The electric outfit has been fur- 
nished by Ganz & Company, of Budapest. 
The two overhead wires of 0.32 inch diam- 
eter are placed two and one-half feet 
apart, and a special form of double trolley 
is used, formed of two copper rollers insu- 
lated from each other and running on ball- 


bearings. The two rollers are held at the 
proper distance apart by a cross-brace. At 
the crossings and switches a somewhat 
complicated arrangement is used in order 
to avoid short-circuit. One of the line 
wires is replaced by a short section of 
dead wire which serves simply to keep the 
trolley in place, and the speed of the car 
is sufficient to carry it past this point. 
It will be remembered that this line is 
supplied from a large 20,000-volt plant 
which has been erected on the banks of 
the Adda, at Morbegno, close to the rail- 
road line. At this point a 100-foot fall 
has been secured. At present the station 
contains three alternators of 1,400 kilo- 
watts, driven by horizontal turbines of 
1,500 horse-power, working at 150 revo- 
lutions per minute. The feeder circuit, at 
20,000 volts, supplies a series of nine sub- 
stations along the railroad line. The sub- 
stations, which are small stone buildings, 
contain only the transformers and a small 
switchboard and do not need an attend- 
ant. The Lecco substation contains two 
three-phase transformers of 300 kilowatts 
each, while the rest have each one trans- 
former of the same capacity. At present 
the trains run at a regular and somewhat 
moderate speed, from thirty-five to forty 
miles an hour. 





The type of electric automobile which 
isshown in the illustration has proved quite 
a favorite in Paris, and a number of these 
vehicles were to be seen at the last auto- 
mobile show. While the general make-up 
of the automobile is of the type preferred 
here, the chassis and electrical outfit have 
been built by the Electric Vehicle Com- 
pany, which exports quite a number of 
these trucks to France annually, thus fur- 
nishing another instance of the rapidity 
with which American electrical- products 
are gaining ground on this side of the 
water. The automobiles are built in Paris 
by the Electromotion Company, which 
has designed various types of carriage- 
body to be mounted on the Columbia 
trucks. The illustration represents a 
type of coupé in which the back part can 
be folded down so as to form an open 
vehicle when desired. 





A number of projects have been pre- 
sented for the rapid transit electric rail- 
road between Antwerp and Brussels. One 
of the most important is the Hertoghs 
project, which has been presented by the 
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Interprovincial Syndicate at Antwerp. 
The line after leaving Antwerp will cross 
the Ropel between Heyde and Hollegat, 
and will terminate at Brussels at the 
Place de Brouckere, where it is proposed 
to erect a large depot. The trains will be 
spaced every ten minutes, and are made 
up of a motor car and one or more trail- 
ers, which will be divided into first and 
second-class compartments. During the 
hours of crowded traffic the trains will 
be run more frequently. The average 
speed provided is from sixty-five to 
seventy miles an hour, but it is expected 
to increase the speed to eighty miles an 
hour. According to the Empain project 
the line will be made as short as possible 
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tion and will connect the Havel with the 
Spree, near Berlin. The administration 
has decided to use the system of electric 
traction exclusively, and to this end in- 
stituted a concourse which brought out 
a number of projects from different en- 
gineering firms. Among the projects 
which received favorable attention were 
those of Siemens & Halske and Feldmann 
& Zehme. In the former system it is pro- 
posed to use electric traction by trolley 
locomotives, which will run along either 
bank. The track will have two rails, one 
of which is heavier than the other and 
weighs sixteen kilogrammes per metre, 
while the other is of light section. To 
pass the lakes of Gribnitz and Machnow 
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New Type OF FRENCH ELECTRIC VEHICLE. 


between the two cities and will thus be 
26.4 miles long. The curves will not be 
below 6,000 feet radius. It is proposed 
to use-a long car with central passage, 
mounted on double truck, and the trains, 
to be made up of two cars, will leave 
either city every ten minutes. The state 
is to receive fifty per cent of the net re- 
ceipts. If the minimum speed allowed, 
which is sixty miles an hour, is not at- 
tained after one year’s operation the 
company will forfeit part of the receipts— 
this to.be in proportion to the speed at- 
tained. 





An extensive system of canal traction 
is that which is to be carried out on the 
Teltow Canal which is now in construc- 


electric towboats,; provided with accumu- 
lators, will be used. The current neces- 
sary for the system will be supplied by 
two main generating stations of 360 
horse-power capacity each, one of which 
is to be located at Teltow and the second 
at Britz. To charge the batteries of the 
towboats a third station will be erected 
on the banks of Lake Gribnitz, which will 
be operated by two gas engines. The 
locomotives used to draw the canal boats 
will be run by simple adhesion. They will 
have two series motors and their total 
weight is six and one-half tons. The two 
wheels which run on the main rail will 
carry eighty-five per cent of the total 
weight. The other wheels which run upon 
the smaller rail will receive the oblique 
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effect of the traction. The current is 
brought by a trolley of the usual kind 
with a rail return, using 700 volts direct 
current. At the parts where the shifting 
of the canal boats from the locomotives te 
the towboats takes place, the hauling 
cables will be rolled and unrolled by a 
drum which is worked either by a handle 
or by a small electric motor. The loco- 
motives have been designed so as to oc- 
cupy as small a space as possible, and all 
the projecting parts such as levers, hand- 
wheels, as well as the motorman’s cab, 
have been distributed so as to give a sym- 
metrical form. As to the operation of 
the system, the canal is divided into ‘three 
working sections, each of which will have 
a separate set of tractors, and these will 
circulate back and forth over the section, 
exchanging the boats at the proper points. 
Each boat will thus have three different 
tractors during the trip. To provide for 
the different obstacles along the route 
several methods will be adopted. In case 
of boats lying along the bank of the canal 
it will be only necessary to raise the at- 
tachment points of the hauling cable by 
a few feet. For obstacles of a permanent 
nature the level of the path is to be raised 
by a wood construction or an earth em- 
bankment. The locomotives will traverse 
the large ports of Lichterfelde and Britz 
upon iron bridges of 260-foot span. The 
project submitted by Feldmann & Zehme 
uses also electric locomotives, but the cur- 
rent is here taken from an insulated con- 
ducting rail raised somewhat above the 
rails of the track. At the start it is pro- 
posed to run along one bank alone, but 
should the traffic become greater both 
banks will be used. The haulage will be 
carried out in independent sections, using 
separate locomotives on each, and at 
points where two locomotives meet each 
other they will exchange cables and pro- 
ceed back upon their path. A system of 
accumulator towboats will be used as be- 
fore to pass the two lakes; these will have 
double helices, and the batteries will be 
charged at a special station erected for the 
purpose. The locomotives will have two 
motor-operated axles. Two main gener- 
ating stations will supply current for the 
line. The weight of the locomotive is 
reduced as much as possible, but the ad- 
herence to the track will be increased by 
a special device. To this end a cylinder 
rolls against the third rail and is made to 
press against it by a lever which is con- 
nected to the main hauling cable. In 
this way a considerable pressure is ob- 
tained which acts to increase the ad- 
herence of the main wheels to the track. 
C. L. Duranp. 
Paris, France, January 31. 
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Notes from Great Britain. 


S O FAR as the parliamentary notices - 


for next session have been pub- 

lished, Mr. Morgan would appear 
to have withdrawn from his exploits in 
London underground railways. Mr. Yerkes 
is again to the fore with more lines, and 
all the rejected schemes of the last session 
are being revived. An effort is being made 
to appoint a royal commission or a select 
committee, which can only have the ef- 
fect of prolonging a solution to the Lon- 
don traffic problem. 





The patent electric postal system de- 
vised by the Italian Signor Piscicelli is 
apparently viewed with favor by the Post- 
master-General, as an uncontradicted 
statement has gone forth that simultane- 
ous experiments are to take place in Eng- 
land and Italy. The inventor is now on 
his wav to Great Britain on a visit to the 
postal authorities there. 





A visit to Italy has been arranged by 
the Institution of Electrical Engineers 
for April. This is a continuation of the 
series of annual visits inaugurated some 
years back which started with a tour in 
Switzerland. The visit this year will last 
from April 2 to April 9, and will in- 
clude visits to the much-talked-of 3,000- 
volt Valtellina railway, the tomb of 
Volta at Como, the Milan-Varese electric 
railway, and the power-houses at Vizzola 
and Tornavento. In addition, of course, 
there will be visits to numerous manufac- 
turing works. Apropos of foreign visits, 
it was mentioned at a recent meeting of 
the Institution that a tour to America in 
1904 was quite among the possibilities, as 
an invitation has been received from the 
McGill University, and also from the 
American Institute of Electrical Engi- 
neers. Nothing definite has, however, 
been arranged. 





An accident at a public bath by which 
two men were unfortunately killed, by 
electric shocks, has resuscitated all the 
old-time sensation with daily papers as to 
the terrible dangers of electricity. The 
facts of the case are that a fault occurred 
on the electric light system by which 
some metal work in the baths became 
charged, and the men, coming into contact 
with it, received fatal shocks. To the lay 
mind, the question of the condition of 
the body never enters, but to the initiated 
it will be seen that the unfortunate vic- 
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tims, being partly immersed in warm 
water and no doubt standing upon the 
gun-metal cap to the water pipe, were in 
the best conceivable condition for receiv- 
ing a fatal shock. At the inquest upon 
the victims, a rather deplorable state of 
affairs was revealed, the lesson of which 
should be seriously taken to heart by 
those engaged in designing and wiring 
public buildings. In the first place the 
architect engaged a consulting engineer 
who specified a system of encasing the 
electric light wires in iron tubing but 
with wooden fuse boxes, and earthing. 
This, of course, necessitated a number of 
earths, whereas if, as the wiring con- 
tractors advised, iron fuse boxes had been 
installed, and the system thus made ab- 
solutely continuous, one effectual earth 
would have been sufficient. Further, the 
wiring contractors in no way carried out 
the letter of the specification as regards 
earthing, although they certainly did the 
spirit. In this way the fault having oc- 
curred, no fuse was blown, and the iron 
partitions of the baths became charged, 
with the result spoken of above. As usual, 
now that two human lives have been 
sacrificed, no expense will be spared in 
putting the building in first rate order, 
electrically. In itself this state of affairs 
probably exists in more cases than one, 
but the fact that two deaths have occurred 
has made the matter a public one. 





The increase of the operations of elec- 
tric traction lighting in Great Britain, so 
frequently called attention to in these 
notes, has brought forth the following 
notice from the Postmaster-General. In 
view of the spread of electrical under- 
takings, and the possibility of their inter- 
fering with the Post Office telegraphs, 
postmasters of towns at which there is no 
member of the engineering staff, are re- 
quested to inform the superintending en- 
gineer of the district of any work done 
by electric tramway or electric lighting 
undertakings which may come under 
their notice. 





The adoption of the metric system in 
Great Britain is being seriously con- 
sidered and agitated, and a discussion is 
to take place at the Institution of Elec- 
trical Engineers at which some definite 
idea of the true opinions of leading en- 
gineers may possibly be gathered. 


The Central Electric Supply Company’s 
works, which have been built—or rather 
are being built—in order to supply elec- 
tric power “in bulk” to two London elec- 
tric supply companies, are now actually 
working. It is another instance of the 
quietude with which such engineering 
works are nowadays put into operation, 
neither banquet nor inaugural ceremony 
having taken place. The works generating 
pressure is 6,000 volts by means of 
Oerlikon dynamos and Willans engines, 
some sets being of 1,560 kilowatts capac- 
ity and others of 780 kilowatts capacity, 
and the total capacity the works will be in 
a position to maintain will be 8,580 kilo- 
watts. The generators are three-phase, 
with a frequency of forty-six cycles per 
second. 





There are*now 7,500 lines working at 
the Glasgow municipal telephone system, 
and over 8,000 additional wires have been 
already laid. Some 1,300 subscribers are 
awaiting connection, and in view of the 
fact that the borrowing powers of the 
corporation have now been exhausted, and 
that the system is working so successfully, 
a sum of £80,000 is to be borrowed. Some 
heartburnings still continue to take place 
at Tunbridge Wells, where, at the last 
moment, a sum of some $2,400 was dis- 
covered now to have been mentioned with 
negotiations for the transfer of the under- 
taking to the National Telephone Com- 
pany. In spite of an endeavor to foist this 
upon the company, the corporation has to 
resign itself to meeting this liability. A 
license has been granted to the Oldham 
corporation, in cooperation with its 
suburbs, for a competitive telephone 
system. 





Mention was made some time ago of a 
desire on the part of the Swansea cor- 
poration to adopt the Dolter surface con- 
tact system of electric traction. In 
Swansea, at present, some lines are also 
leased to a company, which latter has 
now protested against the action of the 
local authority—presumably on the score 
of lack of intercommunication—in that 
when its lease was granted no mention of 
any but the trolley system was made. 





An electric lighting installation has 
been put into operation at Erith, which is 
the first of its kind in Great Britain, viz., 
generation and distribution at 3,000 volts, 
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three-phase. The reason for this is a 
sparse network of supply, and, in con- 
junction with Nernst lamps for street 
lighting, the undertaking is a distinct de- 
parture from recognized designing prac- 
tice in Great Britain. The alternators 
are of Belgian make, and are only small, 
the whole novelty of the installation be- 
ing that mentioned above. From the 
point of view of size the affair is of no 
great importance.. 





In the midst of all the rejoicings at the 
well-deserved success of Signor Marconi 
in wireless telegraphy, a little more pub- 
licity than usual has been given to some 
experiments by the War Office. “The 
most important attempts at communica- 
tion between the land and sea forces of 
the empire have been made between the 
naval base at Portsmouth and the mili- 
tary base at Aldershot, some seventy or 
more miles inland. ‘This was accom- 
plished recenitly, the receiving station at 
Aldershot being a captive balloon.. A 
short time ago, too, experiments: were 


- carried out at the military exhibition at 


Manchester, communication being ef- 
fected with several of the neighboring 
towns. 





At intervals we get, in Great Britain, 
instances of the gradually extending in- 
fluence of the electric power companies. 
In some of the larger towns, such as Dur- 
ham, Gateshead, Hertford, ete.—to pick a 
few at random—small stations have been 
into operation pending the development 
of the power scheme, while in many other 
instances all the details are being devel- 
oped so as to be quite ready when supply 
is available from the large stations. One 
of the latest examples of a small munici- 
pality being supplied in bulk by a large 
power company is at Walker, which is in 
the area granted to the Newcastle-on- 
Tyne Electric Supply Company. As it 
happens, one of the company’s substations 
is situated in the town, from which a sup- 
ply is given by three feeders. The whole 
of the street lighting is by incandescent 
lamps. The equipment of the substation 
at Walker is on a par with that at Gos- 
forth, recently illustrated in the ELEc- 
TRICAL Review in a description of the 
Tyneside tramways. 





The power companies in other parts of 
the country are also making great efforts 
toward giving a supply at an early date. 
Among them may be mentioned the South 
Wales scheme, which will eventually have 
four stations. Two, in fact, are now build- 
ing, and will contain large power, high- 
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tension generating machinery, on similar 
lines to other large transmission schemes. 
In all the schemes in Great Britain, how- 
ever, there is the one outstanding expense 
of having to put all the extra high-press- 
ure, high-pressure and low-pressure mains 
underground. 

A very interesting and scientific dis- 
cussion recently took place at the Insti- 
tution of Electrical Engineers on the 
question of the photometry of electric 
lamps. The author was Dr. J. A. 
Fleming, who, among other things, 
showed some examples of an incandescent 
standard which he has devised. In order 
to ensure the filament remaining constant 
for the maximum period, he first burns it 
in an ordinary bulb for a certain length of 
time, and then transfers it to a bulb about 
three times as large as the ordinary eight- 
candle-power globe. With this he states 
that he has been able to obtain very good 
results indeed, and pointed out that such 
a method, if successful, has obvious ad- 
vantages over the existing pentane stand- 
ards of light. The discussion upon the 
paper was interesting, but, in the opin- 
ion of the author, all the speakers had 
missed the mark aimed at by the paper, 
viz., the evolution of a standard standard 
of light. Many of the critics of the paper 
expressed a decided preference for the 
German standard, and one speaker main- 
tained that, while so many experiment 
with different apparatus in different 
countries under different conditions, fi- 
nality could never be reached. In con- 
nection with this, it may be remarked 
that our National Physical Laboratory is 
shortly to be equipped, through the gen- 
erosity of Sir William Preece and others, 
with a very complete outfit uf photometric 
apparatus, when it is hoped that work 
something akin to that accomplished by 
the German Reichsanstalt may be done. 





The final decision of the Postmaster- 
General concerning the transfer of the 
Tunbridge Wells municipal telephone ex- 
change and svstem generally over to the 
National Telephone Company has robbed 
the actual transfer of most of its 
anticipated terrors. Coincident with the 
granting of a license to the corporation, 
the company, as regards its Tunbridge 
Wells area, was granted an increase of 
license until 1925, and thus, on the ques- 
tion of the transfer being raised, it ap- 
peared to have secured an advantage 
which could not be taken away from it, 
even by Parliament. But the new Post- 
master-General tackled the problem with 
more tact than he had been given credit 
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for. With him, and him alone, rested 
the sanction of the transfer, and he only 
did this on learning from the National 
Telephone Company that it would be 
willing to forego its increased license, 
and fall back upon the old one which ex- 
pires in 1911. By this the company 
stands to lose, because its agreement with 
the corporation stipulated that the sub- 
scriptions should all be decreased. But 
the company has rid itself of a competitor, 
which is something. A. W. 
London, England, January 31. 


seiesapscsilllallini tees 
The Diesel Engine. 

At a recent meeting of the Scientific 
Society of Glasgow Technical College, a 
Mr. Wilkinson read a paper on the Diesel 
engine. Although originally Diesel 
aimed at a Carnot cycle of operation, this 
was not realized, and the Diesel engine 
differs but little from any other combus- 
tion engine. This engine, however, avoids 
compressing a combustible mixture, so 
that there is no temperature limit to com- 
pression, and this can consequently be 
carried to a red heat, and when the fuel 
is forced into this heated air it burns. 
A pump maintains the air pressure in 
three reservoirs. This is used for forcing 
fuel into the engine and for starting the 
engine. It is customary to send out a 
charged reservoir with each new engine, 
for starting. The Diesel Company is 
building engines up to 250 horse-power, 
and will quote up to 1,000 horse-power, 
The engine will use as fuel oils of the 
benzine type, petroleum lamp oils and 


fuel oils, or even crude Russian or other 
heavy oils. Alcohol can be used if cheap 
enough, as also can animal and vegetable 
oils. With oil at four cents per gallon, 
a consumption of 0.47 pound per brake 
horse-power-hour works out to 0.2 of a 
cent per horse-power-hour. 


Report of the British Post Office 
Telegraphs. 


The report of the British Post Office 
Telegraphs for the year ending March, 
1901, has been given out. This shows 
that the system comprised 45,702 miles 
of line. The total length of wire was 
345,603; the number of instruments in 
use 37,952, and the staff composed of 
172,184 persons. The number of tele- 
grams forwarded for the year was, in- 
land, 81,925,871; foreign, 10,712,466, the 
aggregate being 92,648,337. The average 
number of words transmitted weekly for 
the press was 16,065,602. The receipts 
were £3,385,588 ($16,927,940). The ex- 
penditures were £3,654,705 ($18,273,- 
525). The expenditures have also ex- 
ceeded the receipts for each of the four 
preceding years. This item includes the 
cost of construction for new lines. 
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AUTOMATIC VOLTAGE REGULATORS.* 
BY H. C. WIRT. 


In order to give satisfactory electric 
service where constant-potential current is 
furnished, the current must be supplied 
at almost constant pressure. A variation 
in pressure of only one per cent has a 
marked effect in the life and candle- 
power of incandescent lamps. An in- 
crease in pressure of one per cent will 
reduce the normal life of an incandescent 
lamp about eighteen per cent and will 
increase the candle-power six per cent. 
A variation in pressure will also change 
the speed of motors. From the above it 
will be seen that it is of the greatest im- 
portance to the welfare of a central sta- 
tion that the current is delivered to its 
customers at a constant voltage. It can 
be fairly claimed that central station 
managers operating direct-current gener- 
ators have given the subject of voltage 
regulation much closer study and are fur- 
nishing current at more nearly uniform 
pressure than is supplied from alternat- 
ing-current stations. This is probably due 
to the fact that in the direct-current sta- 
tion the loss in pressure at full load from 
generator to lamp is usually about twenty 
per cent, while in the alternating plant 
the loss is about ten per cent. The high 
loss in pressure in the direct-current 
plant has necessitated the use of feeder 
regulators and pressure wires run from 
centres of distribution to all meters at the 
station, so the station attendant can con- 
stantly adjust the feeder regulators so as 
to maintain constant pressure at the cen- 
tres of distribution. This plan of opera- 
tion has given such good results that 
it has been found possible to use high- 
efficiency lamps requiring 3.1 watts per 
candle-power instead of 3.6-watt lamps 
as formerly used. In the alternating- 
current plants, on account of the smaller 
drop in the feeders, pressure wires, 
centres of distribution and feeder regu- 
lators are rarely used, it being generally 
assumed that five or ten per cent varia- 
tion does not affect the operating of a 
plant materially. The majority of the 
alternating plants are still using lamps, 
taking 3.6 watts per candle-power. 

If the customers’ circuits were supplied 
with current of constant pressure the 
output in incandescent lamps could be in- 
creased 13.9 per cent. 

The extensive and growing use of 
curve-drawing instruments has disclosed 
how variable the pressure is in most of 
the central stations of the country. No 
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central station manager should be with- 
out one or two of these instruments. Be- 
fore attempting to regulate the pressure 
at centres of distribution by means of 
feeder regulators, the main source of 
supply should be maintained at the 
proper pressure. ‘The pressure at the gen- 
erator must vary with the load in order 
to overcome line losses. Generators are 
usually constructed to give ten per cent 
higher pressure at full load than at no 
load. The voltage of a generator is 
greatly affected by the speed and by tem- 
perature changes. 

The first type of regulator for gener- 
ators was the automatic rheostat of Mr. 
Edison’s, which was used with shunt- 
wound, direct-current generators fifteen 
years ago. This was used about five 
years when its manufacture was discon- 
tinued in favor of the compound-wound 
machine. The advantage of being free 
from change in voltage, due to change in 
speed and temperature, was not sufficient 
to overcome the higher cost as compared 
with a compound-wound machine. This 
type of regulator to be used with modern 
machines is not a success owing to its 
inability to control the voltage quickly 
enough. In order to vary the voltage 
quickly the rheostat arm would have to 
move a considerable distance instantly, 
and regulators of this type have failed to 
control the voltage as the service de- 
manded. The compound-wound generator 
does not give proper voltage when its 
speed is changed, and the compound wind- 
ing does not correct for temperature ef- 
fects. A generator regulator of novel 
design ‘has recently ‘been invented by Mr. 
A, A. Tyrrell. Two types have been de- 
signed—one to be used with direct- 
current generators, and the other for 
alternating-current generators. These 
regulators control the voltage of the gen- 
erators by closing and opening a short- 
circuit around the field rheostat, thus cut- 
ting in and out the resistance in the field 
circuit of the generator, the voltage being 
varied by the length of time the resist- 
ance is included in circuit and out of 
circuit. This operation is made at a high 
rate of speed, varying from 50 to 800 
times per minute. The movement of the 
contacts which switches in and out the 
resistance is accomplished by a relay, the 
motion of the contacts being about one- 
sixteenth of an inch. 

On the board equipped with the direct- 
current regulator a control magnet is 
placed on the left side of the board and 
connected across the circuit, the voltage 
of which is to be regulated. A relay is 
located at the middle of the board. The 
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movement of the contacts of the control 


magnet ¢auses the relay contacts to open 
and close. The relay contacts are con- 
nected to the terminals of the field rheo- 
stat of the generator. When the relay 
contacts are closed the field rheostat is 
short-circuited, which cuts out the resist- 
ance and so causes the generator to give 
its highest voltage. When the relay con- 
tacts are open all the resistance of the 
field rheostat is inserted in the field cir- 
cuit of the generator and so causes it to 
give the lowest voltage, so by rapidly 
closing and opening the relay contacts 
the voltage of the generator is maintained 
at a constant value. This operation is 
done at about 800 times per minute. A 
condenser is connected to the relay con- 
tacts to prevent the injurious sparking. 
The control magnet is connected by 
means of pressure wires to the centre of 
distribution. A curve-drawing voltmeter 
when connected to a circuit, the voltage 
of which is controlled by one of these 
regulators, will show a record as straight 
as if ruled with a straight edge. 

The voltage of the alternating-current 
generator is controlled by varying the 
resistance in the field of the exciter. 

The regulator for the alternating-cur- 
rent generator is similar to the direct- 
current regulator with the addition of 
another control magnet which is con- 
nected across the exciter circuit. Opposite 
is an illustration showing the regulator 
for alternating-current generators. The 
magnet on the left is the direct-current 
control magnet which is connected across 
the exciter circuit, while the magnet on 
the right is the alternating-current con- 
trol magnet which is connected across the 
circuit to be regulated, while the relay is 
in the centre of the board. The alternat- 
ing-control magnet has two windings, one 
which is connected across the circuit to 
be regulated, the other which is connected 
to a series transformer. The function of 
the second winding is to build up the 
generator voltage in direct proportion to 
the current in line and thus compensate 
for the loss in the line. The compound- 
ing effect can be varied by means of two 
levers swinging over contact points which 
cut in or out various turns on the mag- 
net. Once the regulator is adjusted it 
will maintain constant potential at a 
centre of distribution without any hand 
adjustment irrespective of the character 
of the load. The regulation is not affected 
bv speed changes unless the speed is so 
low that the voltage could not possibly be 
maintained. The alternating-current and 
direct-current control magnets together 
operate a pair of contacts known as float- 
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ing contacts, which operate the relay mag- 
net which opens or closes the shunt cir- 
cuit across the exciter field rheostat as in 
the direct-current regulator described 
above. The function of the floating con- 
tacts is to so actuate the relay magnet 
that the voltage is maintained under all 
conditions of exciter and alternator volt- 
ages. These contacts bring together the 
alternating-current and  direct-current 
portion of the regulator and control the 
voltage of both simultaneously. These 
contacts will usually raise from no load 
to full load about three-thirty-seconds of 
an inch, while the exciter voltage may 
vary from 10 to 130 volts in order to 
maintain the desired alternating voltage. 


To Exciter 
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customary to allow considerable drop in 
pressure from the central station gener- 
ator to the incandescent lamp or other 
translating device. Frequently this drop 
amounts to ten per cent of the initial 
voltage. With such a drop, whch varies 
according to the load, it is manifestly 
necessary to frequently adjust the voltage 
at the central station in order to keep it 
at a uniform voltage at the centre of dis- 
tribution. At the present time this is 
generally accomplished by means of hand 
regulators, and therefore it is only im- 
perfectly done. An automatic feeder 
regulator will do the work much more ac- 
curately and more cheaply than an oper- 
ator with a hand rheostat. 
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AUTOMATIC VOLTAGE REGULATOR—DIAGRAM OF CONNECTIONS. 


One regulator will regulate any num- 
ber of generators of any kilowatt capacity 
providing they are all running in parallel 
and the exciters are also in parallel. 

The voltage regulators referred to in 
the early part of this paper are designed 
to control the voltage of the generators. 
These regulators may be controlled by 
pressure wires brought back from a 
centre of distribution, but as the distribu- 
tion system from a central station is 
usually laid out for several centres it is 
necessary to have means of automatically 
adjusting the voltage for additional 
centres of distribution. 

For this purpose the automatic feeder 
regulator for alternating-current gener- 
ators has been developed. It is usually 





The alternating-current feeder regu- 
lators have been made in two types, one a 
booster transformer or the induction type, 
which is similar to the well-known con- 
stant transformer used with series arc 
lamps, the movement of the coils being 
accomplished by compressed air operating 
on a piston and cylinder, the movement 
of the coil being controlled by a volt- 
meter. This type of regulator has the 
advantage of having no contacts, and the 
voltage can be very gradually varied. This 
type is recommended to be used in con- 
nection with generators. 

Where a transformer is used in con- 
nection with a transmission plant step- 
ping down the voltage from, say, 10,000 
to 2,000, a dial switch can be placed upon 
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the transformer. The contacts can be 
arranged so that a portion of the winding 
can be cut off, thus the secondary voltage 
can be varied at will. The movement of 
the switch arm is controlled by a volt- 
meter, a motor furnishing the power nec- 
essary to move the switch. The voltmeter 
operates magnetic clutches which apply 
the power to the switch. The advantage 
of this type of regulator over the induc- 
tion type is somewhat lower than first 
cost. The disadvantage is that the voltage 
has to be varied by different steps depend- 
ing upon the number of contacts em- 
ployed. Usually a difference between 
steps of one volt is used, and unless a 
large number of contacts are provided, 
which would make the apparatus probably 
too expensive, a variation of a volt is a 
little too great for the best work, there- 
fore the induction type regulator has ad- 
vantage over the dial switch type. 
Regulators of the above types have been 
used in connection with water-power 
transmission plants, as in such cases the 
drop of pressure in lines is frequently 
very great and the variation in voltage 
considerable. There seems to be a large 
field for the use of such regulators. In 
some water-power transmission plants the 
variation in voltage at times has been 
as much as twenty per cent, which gives 
very unsatisfactory service to the con- 
sumers. An installation of these auto- 
matic feeder regulators has corrected the 
trouble and maintained almost constant 
voltage so that the service is satisfactory. 


Fault Localizing on Tramway 
Systems. 

Mr. A. H. Johnson in a British con- 
temporary describes a system for locating 
faults on railway cables. This system re- 
quires a small conductor to be laid with 
and connected to the far end of each cable. 
In the event of the breakdown of any 
cable, the station end of this pilot wire is 
connected through a suitable voltmeter to 
the bus-bar on the switchboard. Then a 
known current is sent through the faulty 
cable. The voltmeter will read the drop 
of potential from the switchboard to the 
fault, and if the resistance of the cable is 
known, the defective point is at once de- 
termined. For convenience it is ad- 
visable to install on the switchboard an 
auxiliary bus-bar for making these tests. 
Connecting between this and the main bus 
the artificial load, and using double-throw 
switches, any feeder can at any time be 
tested. The system is applicable even 
when the trolley wires and feeders are 
connected in parallel. 
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Dinner of the American Institute of 
Electrical Engtneers. 

A second annual library dinner of the 
American Institute of Electrical Engi- 
neers took place Monday evening, Feb- 
ruary 9, at Sherry’s, New York city. The 
attendance was good, there being nearly 
300 members and guests present. The 
guests of honor were Mr. Andrew Car- 
negie and Dr. Schuyler S. Wheeler, in 
recognition of their liberal donations to 
the Institute library. In extending a 
welcome to the members and guests, 
President Charles F. Scott spoke of the 
dinner given last year to Mr. William 
Marconi who had just succeeded in send- 
ing a message by wireless telegraphy 
across the Atlantic, and the reception 
given to Lord Kelvin, who is indellibly 
connected with first signaling across the 
ocean. It is notable that before the In- 
stitute celebrated a second library dinner, 
complete messages had been transmitted 
across the ocean by the new system. Thus 
wireless communication has been success- 
fully established after about one year’s 
work, while it took eight to ten years to 
secure practical service after the first mes- 
sage had been sent over the cable. The 
contrast illustrates by the changed con- 
ditions—things move faster in these days. 
Progress and activity mark every depart- 
ment of life—scientific discovery, inven- 
tion, engineering development—all these 
underlie the awakening of recent years. 

Mr. Scott emphasized the magnitude 
of the work which devolves upon the 
youngest of the professions and the need 
of developing effective and _ efficient 
methods. With few exceptions the elec- 
trical enterprises of the present day, in 
which $4,000,000,000 of capital is in- 
vested, have grown up within the past 
fifteen or twenty years. Progress has been 
rapid; but one set of problems is scarcely 
made before new requirements arise. This 
point is illustrated by the changes in 
transportation methods. The old horse- 
car system was replaced by the cable, but 
the work of transformation was not com- 
plete before the electrical svstem began to 
take its place. This was followed quickly 
by the transformation of the heavier 
traffic on the elevated roads from steam 
to electricity, and before that work had 
been finished work on the rapid transit 
system is started with heavier trains and 
higher speeds, and long before this sys- 
tem is ready to start, the Pennsylvania 
terminal is undertaken for trains oper- 
ating under the steam railway conditions. 

Electrical advance has called for larger 
and heavier apparatus to cooperate in 
larger and more complex systems, and 
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there has been a demand for men, for 
more meu, for larger men, for men to 
devise, to undertake, to execute. Re- 
sponsibilities of increasing magnitude 
confront. the electrical engineer. 

Mr. Scott considered the Institute of 
Electrical Engineers as a definite, posi- 
tive force for the advancement of the elec- 
trical engineering profession and _ its 
work. If asked to state briefly the effect 
of electricity he would reply, “Electricity 
means efficiency.” By its use the world’s 
work may be done more quickly and at 
less cost. The telephone is an instanta- 
neous messenger which doubles the work 
a man can do. The railway motor, the 
motor in the mine, the crane motor, the 
motor in the machine-shop, bring results 
more quickly and more cheaply. Electro- 
chemical processes produce cheaper prod- 
ucts. The electric light adds to the hours 
of the efficient activity. Electricity has 
given to the whole world a new method 
of doing things, of doing them more ef- 
ficiently in time and in cost. The profes- 
sion of electrical engineering is not nar- 
row, as there is no other that touches 
modern lines at so many points. The 
speaker then spoke of the desirability of 
increasing the membership of the Insti- 
tute. He did not think an extension of 
membership would compromise the dig- 
nity or lower the standards. There are 
two classes of membership of which full 
membership should be exclusive—asso- 
ciate membership inclusive. He spoke of 
the benefits which have already come 
from the work of the local chapters. This 
work has been taken up enthusiastically 
in various cities and colleges, and has re- 
sulted in an increased interest in Insti- 
tute matters. 

Mr. Scott spoke of the influence upon 
electrical progress and the work of the 
Institute, and showed how this was being 
extended. He was looking forward to 
the time when a building suitable to the 
dignity and demands of the society might 
be secured. The speaker then made a 
plea for cooperation in the work of build- 
ing up the library. Through the gener- 
osity of certain members and others an 
excellent start has been made. It would 
be difficult to overestimate the value of a 
good library. An English engineer, in re- 
ferring to the development of the Ameri- 
can iron and steel industry, makes this 
statement: “The most remarkable and 
industrial development in the history of 
iron-making is mainly the result of two 
factors—the popularization of practical 
science by the American scientific jour- 
nals and the courage and inventive 
genius of the American iron masters.” 
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It is very fitting that the means for mak- 
ing the Institute library more useful 
should have been contributed by the man 
so highly appreciative of libraries— 
Andrew Carnegie. 

Mr. Scott was followed by Mr. Andrew 
Carnegie, who gave an interesting ae- 
count of his early work, showing how in 
his youth he had been a worker in the 
only electrical industry at that time ex- 
isting—the telegraph. Mr. Carnegie was 
very appreciative of the work of the elec- 
trical engineer. He praised highly Amer- 
ican methods, but claimed some credit 
for the Scotch engineers, Watt, Steven- 
son and Fulton. He attributed much of 
the development in this country to re- 
publican institutions. 

Mr. Carnegie was followed by Dr. 
Wheeler, who described the extent and 
value of the Latimer Clark library, which 
he has presented to the Institute. Dr. 
John S. Billings spoke of the technical 
library. Mr. R. R. Bowker, “The Unity of 
Science ;” Mr. Theodore De Vinne told of 
“The Debt of Mechanics to Science,” and 
Dr. J. C. Bayles dwelt on “Electricity 
and the Daily Press.” 

The room was tastefully decorated with 
festoons of electric lights, furnished by 
Mr. Russell Spaulding, president of the 
Elblight Company of America, the current 
for these being supplied by the New York 
Edison company. Among those present 
were B. J. Arnold, W. S. Barstow, R. R. 
Bowker, J. C. Bayles, Charles Blizard, 
N. F. Brady, C. A. Bragg, J. C. Barclay, 
Charles S. Bradley, E. G. Barnard, F. B. 
Crocker, Louis Duncan, Thomas A. 
Edison, John Fritz, W. E. Goldsborough, 
Wilson S. Howell, W. J. Hammer, C. W. 
Hunt, Ray D. Lillibridge, J. W. Lieb, Jr., 
E. H. Mullin, Thomas E. Murray, R. W. 
Pope, C. W. Rice, Fred A. Scheffler, 
William Stanley, George F. Sever, F. J. 
Sprague, Charles A. ‘Terry, A. A. 
Thresher, Elihu Thomson, A. J. Wise, 
E. L. Zalinski, Wm. Hand Browne, Jr. 








By an official change in the running 
time of the Southern Express, the flyer 
on the Orleans Railway, of France, the 
Empire State Express of the New York 
Central & Hudson River Railroad has re- 
gained its lost title of the fastest train in 
the world. For some time past the speed 
of the Southern Express, which runs over 
the Orleans Railway between Paris and 
Bayonne, has been fifty-four miles an 
hour. The Empire State Express made 
its schedule run from New York to Buf- 
falo, a distance of 440 miles, in eight 
hours and fifteen minutes, the average 
speed being fifty-three and one-third 
miles an hour.- By the new arrangement 
the Southern Express attains an average 
speed of forty-nine and _ three-tenths 
miles an hour. 
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Electrical Patents. 


Mr. Edward M. Hewlett, of Schenec- 
tady, N. Y., has assigned to the General 
Electric Company a patent he has pro- 
cured on a surface-contact structure for 
electric railways of the type wherein the 
conductor engaged by the collector on the 
car is divided into insulated sections 
formed of studs or buttons exposed in the 
roadway. A metal casing is employed, 
which is adapted to receive the operative 
parts of the structure and is provided at 
its lower end with outstanding ears hav- 
ing bolt holes, whereby it may be secured 
to a suitable support in the roadway, such 
as the wooden cross-ties. The casing is 
provided with a hole in its bottom for the 
reception of a bushing of suitable insulat- 
ing material through which is passed the 
lead. This lead is connected to the feeder 
or main, preferably through an electro- 
magnetically actuated switch which may 
be of any desired construction. The lead 
extends through the bushing into the in- 
terior of the casing and is connected to 
the lower end of a bolt inserted head 
downwardly in the casing and having its 
upper end screw-threaded. The lower 
end of the bolt next to its head is angular, 
and fitted thereon is a leaf spring. Blocks 
of suitable insulating material, preferably 
wood, are next inserted in the casing, so 
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SurFaAce Contact STRUCTURE. 


as to completely fill the same. These 
blocks are formed with upper and lower 
recesses, which communicate with: each 
other by a groove through which the bolt 
passes, this groove, however, being of 
greater diameter than the bolt. After the 
blocks. are inserted in the casing, the lead 
having been attached to the bolt, a suit- 
able plastic insulating compound is poured 
into the groove so as to completely fill the 
lower recess and the groove. A surface- 
contact stud adapted to be engaged by the 
car collector and _ interiorly screw- 
threaded, is next screwed on the upper 
end of the bolt, serving to draw the same 
upwardly, thus bending the spring and 
preventing the bolt from turning, while 
securing the contact stud. The insu- 


lating filling soon hardens, so as to rigidly 
support the bolt in place entirely inde- 
pendently of the stud, which can be read- 
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ily removed by unscrewing it when it be- 
comes worn by the engagement of the col- 
lector shoes carried by the cars. It will 
be seen that the use of the insulating 
filling prevents the access of moisture 
around the studs from the roadway to the 
lower recess, where a short-circuit to 
ground might take place from the lead or 
the bolt to the metal casing. Furthermore, 
the insulating filling in the lower recess 
insulates the lead, the bolt and the spring 
from the metal casing to prevent a similar 
short-circuit. 

The Chase-Shawmut Company, of Bos- 
ton, Mass., controls a patent recently is- 
sued on an electric fuse or cutout, which 
is the invention of Harry L. Morse, also 
of Boston. The object is to provide a 
novel indicating device adapted to be 





ELectTric FusE or CuTovut. 


operated by an increase of pressure with- 
in the shell or case containing the fuse or 
other wire to indicate that the same has 
been ruptured; also to provide a novel 
gas-producing element which is contained 
in the shell or case and adapted to be 
ignited by the are produced by the rup- 
ture of the fuse wire, whereby the press- 
ure within the shell or case is increased. 
This shell or case is preferably in the 
form of a cylindrical tubular body closed 
at its ends by caps and filled or packed 
with asbestos, mica or other refractory 
material. It is furthermore provided 
with an opening across which is secured 
a flexible piece of foraminous material, 
such as cotton cloth, which is secured to 
the inside of the shell and made of suit- 
able size to more than cover the opening. 
Under normal conditions this cloth is 
pressed inwardly and therefore projects 
more or less into the shell, yet, being 
flexible, is capable of being pressed out- 
wardly through the hole, and thereby 
caused to project so that it can be readily 
seen. ‘The leads pass through the end 
caps and are connected by a suitable fuse 
wire. They are also preferably con- 
nected by a small shunt wire, though this 
may be omitted if desired. Arranged di- 
rectly over the fuse wire and preferably 
secured to the shunt wire is a gas-produc- 
ing element, such, for instance, as picrate 
of potassium, which is contained in a 
suitable capsule. In operation, the gas- 
producing element is ignited by the arc 
produced by the rupture of the fuse wire, 
and the gas generated will cause an in- 
crease of pressure within the shell. As 
a result, the cloth indicator will be blown 
outwardly and thus being exposed will 
show which case contains the blown fuse. 
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Sale of the Stanley Electric Manu- 
facturing Company. 


The announcement was telegraphed 
from Pittsfield, Mass., on Wednesday of 
this week that the sale of the Stanley 
Electric Manufacturing Company to 
several capitalists identified with the 
General Electric Company had been con- 
summated, the Messrs. F. W. Roebling 
and F. A. C. Perrine retiring. It is un- 
derstood that the Stanley company will 
continue to manufacture in Pittsfield on 
an expanding scale. 


—_————____. <-> 


WISCONSIN TELEPHONE ASSOCIATION. 





ANNUAL CONVENTION IN MILWAUKEE. 

The Independent Telephone Associa- 
tion of Wisconsin met in annual conven- 
tion on Wednesday of this week at the 
Hotel Pfister. Everyone was quite en- 
thusiastic over the important progress 
made by the association. The manufac- 
turers were strongly represented, and 
there was a fair attendance of operating 
companies. 

President Richard Valentine, of Janes- 
ville, Wis., in his annual address referred 
to the splendid progress of the associa- 
tion during the past year. There are now 
200 independent exchanges in the state, 
1,000 toll stations and 30,000 subscribers. 
He discussed also the Berliner patent suit. 

Among the firms represented were: 
The Kellogg Switchboard and Supply 
Company, by R. Manson, G. L. Ains- 
worth; Farr Telephone Company, Chas. 
W. Farr; Western Telephone Construc- 
tion Company, J. E. Keelyn; Vought- 
Berger Company, La Crosse, M. T. Ber- 
ger, C. M. Daugherty; Stromberg-Carl- 
son Company, J. J. Nate, A. S. Munsell; 
American Electric Telephone Company, 
Max W. Zabel, H. P. Blacklege; Holtzer- 
Cabot Company, Boston, E. R. Harding, 
T. M. Meinema; Automatic Electric 
Company, J. F. Crook; Lindsley Brothers 
Company, E. A. Lindsley; American Fuse 
Company, Frank J. Jones, J. J. Ken- 
ney ; Electrical Appliance Company, S. A. 
Densmore, J. B. MecMullin; Standard 
Telephone Company, Madison, J. H. 
Parish, W. A. Taylor; Sterling Tele- 
phone Company, La Fayette, F. E. 
Rotchka, Clyde Dunseth; Chicago Tele- 
phone Holder, F. W. Pardee; Chicago 
Pay Station Company, J. C. Finch; 
Standard Underground Cable Company, 
E. T. Pietscker, J. R. Wiley; M. B. 
Austin Company; F. Bissell Company, 
Toledo; Illinois Electric Company, N. G. 
Harvey, C. W. Bacon, C. L. Pierce, Jr.; 
Illinois Electrical Specialty Company, 
F. B. Patton; Green Telephone Company, 
Milwaukee, J. H. Green; Eureka Electric 
Company, J. J. Kusel; Julius Andrae, 
Milwaukee, J. C. Schmidtbauer, H. J. 
Meyer, F. T. Andrae; Chicago Telephone 
Supply Company, Elkhart, S. A. Duvell; 
John A. Roebling’s Sons Company, Geo. 
C. Bailey; Bell of Baraboo. 
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Railway Train Lighting by Electricity. 

This is a description by Mr. G. H. 
Dowling, of Stone & Company’s system of 
lighting railway trains by electricity. The 
generator is a shunt-wound machine with 
ring armature, and has an output of 
thirty amperes at twenty volts. It is sus- 
pended by links from the car sills, and 
driven from the axle by means of a belt. 
The pole-changer operates by friction, 
and in its motion to the right or the left 
makes successive contacts on the dynamo 
switchboard. ‘The first contact connects 
in the field of the generator and brings 
the machine up to full excitation, so as to 
prevent a heavy rush of current at the 
moment of cutting in the armature, which 
is effected by the next movement of the 
switch. This switch is operated by a 
centrifugal governor, throwing the switch 
arm to the right or left according to the 
direction of the car. The switch arm, 
which is normally held in the off position, 
is thus acted upon by a force proportional 
to the speed of the car, the final connec- 
tion being made when the car has at- 
tained a speed of ten miles an hour. Regu- 
lation of the generator is effected by al- 
lowing the belt to slip. The generator, 
when in action, charges two batteries of 
accumulators from which circuits are run 
to the lamps. The author concludes his 
paper by a summary of the troubles met 
with in operating a system of this char- 
acter, and suggests remedies for these.— 
Abstracted from the Electrical Engineer 
(London), January 23. 

a 
Electromotive Force in Plants. 

Mr. A. B. Plowman has made a careful 
study of the electromotive forces set up 
within living vegetable matter. ‘The first 
systematic study of the electrical proper- 
ties of plants was made by J. B. Sander- 
son. His work, which was carried out 
with much care, has been gone over by the 
author, and his conclusions, in the main, 
verified. In this work care must, of 
course, be taken to prevent the introduc- 
tion of other sources of electromotive 
force, particularly as the values to be 
measured are very minute. It is also 
necessary to prevent injury to the plant 
in this study. The conclusions arrived at 
by the author may be summed up as fol- 
lows: The functional activities of a plant 
give rise to conditions of electrical poten- 
tial in its parts, the intensity and relative 
sign of which depends upon the physio- 
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logical condition of the plant, as well as 
its electrical conductivity. The normal 
electromotive force in a plant may be 
modified by a brief application of forced 
currents, this result apparently being due 
in part to a change in resistance, and in 
part to a modification in the vital activity 
of the protoplasm. Slight mechanical in- 
juries do not perceptibly modify the nor- 
mal current, but extensive mechanical in- 
jury or high temperature destroys this. 
Extensive injuries to a plant excite an 
electromotive force spreading from the 
point of injury through the tissues.— 


Abstracted from the American Journal of 


Science (New Haven), February. 
ad 
Static Electricity Applied to Ore Dressings. 


In this article Mr. W. G. Swart gives 
some interesting figures of the operation 
of the ore separator invented by L. I. 
Blake and L. N. Morscher. The method 
used in this machine consists in bringing 
the mass of ore particles into contact with 
a statically charged metallic surface. 
Such particles as possess relatively high 
conductivity are instantly repelled, while 
those of low conductivity are not repelled 
until sufficient time has elapsed to allow 
them to be pulled out of their original 
path and caught in a separate receptacle. 
In developing this apparatus much origi- 
nal work has been done toward applying 
static electricity to practical use. The 
inventors have developed a static genera- 
tor of improved pattern, and by careful 
experimentation and study have been able 
to reduce the necessary voltage from 250,- 
000 to from 10,000 to 20,000. The 
separator used in these tests was a double 
one, twenty-four feet in length, forty-one 
inches wide and eighty-one inches high. 
One horse-power was required to drive 
this, this figure including the power con- 
sumed by the static generator. In one ex- 
periment a zinc ore which was passed 
through had originally less than fifty per 
cent of zinc, but the separated material 
contained over sixty per cent of zine. 
Another ore passed through, containing 
originally about thirty per cent of zinc, 
contained after separation over fifty-one 
per cent of zinc. One -of these machines 
has been working steadily at the Colorado 
Zine Company’s plant, Denver, Col., doing 
this character of work.—Abstracted from 
the Mining and Scientific Press (San 
Francisco), January 24. 


The Electrical Operation of Cotton 
Factories. 


This article by M. J. Montpellier first 
discusses the general advantages of elec- 
tricity for weaving mills, and then con- 
siders the specific case of the Société 
Cotonniere at Mirecourt, France. To 
operate this factory machanically, a 500- 
horse-power steam engine making seventy- 
five revolutions per minute would be re- 
quired. Power from this would be trans- 
mitted by ropes and gears to the various 
line shafts throughout the mills. By em- 
ploying electrical transmission instead of 
mechanical, a higher speed, and therefore 
cheaper, engine could be used, and the 
transmitting ropes, belts and gears would 
be done away with. The estimated cost 
for the first method was $31,088 (155,440 
francs). An electrical transmission sys- 
tem for the same work would cost $30,488 
(152,440 francs). From this it appears 
that the electrical system would be so much 
cheaper than the mechanical. Comparing 
the efficiencies of the two systems, again 
the electrical is found to be the better. 
The efficiency of mechanical transmis- 
sion is given as 66.8 per cent; for elec- 
trical transmission the figure is 71.7 per 
cent, or about five per cent better than the 
other. There is, moreover, a considerable 
reduction in the cost of maintenance of 
the belts, ropes and gears, and ill effects 
of weather on the ropes are removed. In 
the electrical system adopted the lines of 
overhead shafting were retained. These 
were divided into pairs, each pair being 
driven through belts by one motor. In 
the carding and spinning mills the motors 
are installed in small bays thrown off 
from the operating room, and thus do not 
encumber the main floor. This installa- 
tion has been operating very successfully, 
and all the advantages expected have been 
obtained.—A bstracted from L’Electricien 
(Paris), January 17. 

r] 
The Electric Lighting of Erith, England. 

The new lighting station of Erith was 
recently put into service. As the district 
here is somewhat scattered, and there is 
some demand for power, a high-voltage, 
three-phase system was installed. Cur- 
rent is produced at 3,000 volts and con- 
veyed to certain points in the supply area, 
where it is transformed down to 200 volts 
for lighting and 350 volts for power. The 
station is conveniently located with re- 
spect to coal and water facilities, and the 
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building arranged to allow for extensions 
and the introduction of a possible dust 
destructor. The boiler-house equipment 
comprises two Lancashire boilers, deliver- 
ing steam at 160 pounds, and a Green fuel 
economizer, two feed pumps being pro- 
vided, one electrically driven. There is 
also a surface condenser. The engine- 
room equipment consists of two 125- 
kilowatt steam alternators directly coupled 
to vertical compound self-lubricating en- 
gines. The speed of the large sets is 375 
revolutions per minute, and of the small 
set, 500 revolutions per minute. The 
alternators are of the revolving field type, 
the poles being composed of cast steel. 
The armature coils are star-connected. 
The current density in the armature is 
less than 2,000 amperes per square inch, 
and in the field magnets less than 1,000 
amperes per square inch. The frequency 
is fifty cycles per second. Each alternator 
is™fitted to a direct-driven six-pole or 
four-pole shunt-wound exciter. The 
switchboard is arranged for three alter- 
nators and exciters, and four outgoing 
circuits, and permits any alternator to be 
coupled separately to any circuit No part 
of the front of the board carries a high 
pressure. There are two switchboards— 
one mounted behind the other, one carry- 
ing the switch handles, recording instru- 
ments and synchronizing gear, while the 
one in the rear carries the gear for the 
outgoing cables. The lines to the dis- 
tributing mains are three-core, paper- 
insulated, steel-armored feeder cables, 
laid in wooden troughing, filled in with 
refined Trinidad bitumen, and covered 
with tiles. The distributing mains are 
two, three or four-core cables.—A bstracted 
from the Electrical Review (London), 
January 16. — 


Electrical Pumping Installation. 

Electrical pumping in mines has scored 
a number of successes in the last few 
years. In this article M. J. Loubat de- 
scribes the pumping. plant of the de 
Roche-la-Moliere et Firminy, France. The 
generator is directly connected to a Cor- 
liss engine, the speed of which can be 
varied from 50 to 100 turns per minute. 
The engine is rated at 300 horse-power 
at 100 turns. The generator delivers 
three-phase current at 1,000 volts and a 
frequency of twenty periods per second at 
a speed of 100 turns per minute. The 
_stationary armature is wound with 


seventy-two coils, each consisting of six 
conductors, and each conductor being 
made of three wires in parallel, the diam- 
eter of each wire being 4.8 millimetres. 
The revolving field has twenty-four poles, 
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and the exciter is coupled directly to the 
generator shaft. The pump, which is lo- 
cated in a chamber in the mine, is directly 
driven by a 200-horse-power, three-phase 
induction motor making 100 turns per 
minute and taking current at 970 volts, 
twenty cycles per second. The diameter 
of the stator is 1.8 metres. It is wound 
for twenty-four poles, having 216 slots, 
or three slots per pole per phase. Each 
slot contains five conductors, each con- 
ductor being formed of three wires in 
parallel, 4.8 millimetres in diameter. The 
rotor contains 288 slots or four slots per 
pole per phase. Each slot contains a con- 
ductor formed of twelve wires in parallel. 
The diameter of the rotor is 1.797 metres. 
The work of the pump is varied bv vary- 
ing the speed of the engine at the station. 
Two governors are provided—one con- 
trolling the speed between fifty and 
seventy turns per minute, and the other 
all speeds above. ‘Tests of this motor, 
made before installation, show an effi- 
ciency of about ninety-five per cent, and 
a power-factor at full load of eighty-five 
per cent. The efficiency of the generator 
is given as ninety-three per cent at full 
load. The losses in the cables are esti- 
mated at two and one-half per cent, mak- 
ing the total efficiency of the installation 
eighty-five and two-tenths per cent.— 
Abstracted from the Revue Technique 
(Paris), December 25. 
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Negative Boosters. 

In this communication the author, 
whose name is not given, considers the ap- 
plication of negative boosters to railway 
work. In Great Britain the Board of 
Trade regulations limit the allowable drop 
of potential between any two points of 
the itrack to seven volts, so that the use 
of boosters has been necessary in many 
cases. The author considers specific 
cases, and shows the action of the booster 
very clearly. No economy is obtained by 
their use. In fact, they cause a greater 
loss of energy. In a case given, the loss 
in the booster and cable was over nine 
times that in the rail, being considerably 
more than would have been the case had 
the booster not been installed. Boosters 
may be excited in a number of ways: 
First, by a shunt circuit between the trol- 
ley and the track. This method is not 
automatic. The load on the booster is 
independent of the load on the station. 
Regulation must be effected by hand, and 
at periods of light load the booster is sim- 
ply wasting energy. A second method 
uses a series machine. This is but slightly 
self-regulating, and usually calls for a 


247 


shunt-regulated resistance in parallel with 
the field winding. A third method con- 
nects the field of the booster in series 
with the rails. This arrangement is auto- 
matic, but is not suitable for systems 
where the tracks branch in several direc- 
tions. ‘The best method is to connect the 
field of the booster in series with a posi- 
tive feeder, running to the same point as 
tthe booster cable. The loss of pressure 
in the trolley wire and the rails will be 
approximately proportional, and the ar- 
rangement is self-regulating. The author 
then gives a method for determining the 
proper location of booster cables. A chart 
is constructed, showing the worst posi- 
tion of the cars, the current taken by each, 
and the distances from the power-house. 
Knowing the rail resistance, the drop in 
potential per yard can be calculated, and 
the point found where a booster cable will 
be needed. The method is made clear by 
a numerical example.—Abstracted from 
the Tramway and Railway World (Lon- 
don), January 15. 
2 
Discharge in an Electric Field. 

When a spark-gap is immersed in a 
transverse electrostatic field the discharge 
potential is reduced. M. Cantor, from 
whose researches this is known, has also 
found this is the case, not only when the 
field is steady, but when it is alternating. 
The alternating field was produced by a 
condenser fed by an induction coil. The 
wire conveying the condenser discharge 
was attached to a tube which contained 
the spark-gap to be studied, and it was 
found that the discharge potential of the 
latter fell from 3,200 volts to 2,200 volts. 
In another experiment two copper discs 
100 millimetres in diameter were mounted 
at a distance of forty millimetres apart 
and insulated. One of them was then 
connected with the wire conveying the 
alternating discharge, while the other was 
connected with the knob of an electro- 
scope. <A positive charge of the electro- 
scope was maintained intact, but a nega- 
tive charge was quickly dissipated. All 
this was observed without the trace of a 
discharge between the plates being ob- 
served. No difference was made, indeed, 
by introducing a slab of paraffin between 
the plates—Abstracted from Electrical 
Engineer, London. 





Brittle copper when heated to redness 
becomes soft and is said to be “annealed,” 
whether cooled quickly or slowly. Com- 
mercial copper usually contains small 
amounts of silver, arsenic, bismuth, iron 
and other metals, but is pure enough for 
most practical purposes, 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Revolving Fan Motors for Alternat- 
ing and Direct Currents. 
While the fan motor has been for some 
time recognized as a very necessary piece 
of apparatus, there has been more or less 





Fic. 1.— ALTERNATING-CURRENT REVOLVING 
Fan Moror. 
adverse comment on the use of electric 
fans, due to the current of air being pro- 
jected in a single direction. To obviate 
this alleged inconvenience there have 
been from time to time adaptations 
whereby the current of air might be pro- 
jected over broader ranges of air space. 
The accompanying illustrations show a 
motor which has been designed to auto- 
matically distribute an even current of air 
to all parts of a room. This consists of 
a spherical enclosed motor suspended from 
a ball-bearing so as to revolve around a 
vertical axis. The case of the motor is 
small and of light weight, being three 
and five-eighths inches in diameter and 
east of aluminum. The shaft of the 
motor upon which the fan is mounted is 
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Fic. 2.—Four-PoLe FirLD MAGNET FOR 
140-CycLE MACHINs. 
placed at an angle of forty-five degrees 
to the vertical axis of the complete struc- 
ture. The result is that since the top fan 
blades are farther from the centre of ro- 
tation than the lower blades an un- 








balanced condition is produced which 
causes the motor to revolve in a horizontal 
plane, distributing, at intervals, the air to 
all parts of the room. 

Fig. 1 shows a new type of alternating- 
current revolving fan motor. These 
motors are built for either 60 or 140-cycle, 
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Fie. 3.—Inpuctor ARMATURE FOR 140-CYCLE 
MACHINE. 


50 or 100-volt alternating current. The 
140-cycle machine is made of the induc- 
tion type, and is provided with a four- 
pole field magnet, Fig. 2, built up of 
punched and japanned laminations. The 
armature, Fig. 3, is of the squirrel-cage 
construction with laminated core, the con- 
ductors consisting of uninsulated copper 
rods which are placed in slots crossing 
the core diagonally. 

The low-frequency motor is of the com- 
mutator, instead of the induction type. 





Fic. 4.—FreELD MAGNET FOR Luw- FREQUENCY 
MACHINE, 

The field magnet, Fig. 4, and the arma- 

ture, Fig. 5, are laminated. 

The armature core discs or laminations 
are twisted so as to make the slots into 
which the windings are placed diagonal 
to the face of the core, the object of this 
being the same as in the 140-cycle ma- 
chine. 

The carbon brushes are of rectangular 
cross-section and mounted in brass tubes 
into which they fit closely. The brushes 
are pressed against the commutator 
by springs which are contained in the 
tubes immediately back of the brushes, as 
in the ordinary cartridge type of brush- 
holder. The spring tension, however, is 
adjustable by means of screws in the back 
ends of the brush-holders. This construc- 
tion is shown in Fig. 6. 

The bearings are of the self-oiling type 
and are very durable, being cast of mag- 
nolia metal under heavy pressure. They 
are provided with felt oil retainers, so 


that one oiling will last for a great length 
of time. The bearings are constructed so 
that they can be quickly replaced should 
they become accidentally damaged. 





Fie. 5.—ARMATURE FOR Low-FREQUENCY 
MACHINE. 


In the direct-current motor the sus- 


' pension ball-bearing, shaft-bearings, posi- 


tion of shaft with reference to the vertical 
axis of the structure, and the method of 
leading in the current to the motor 
terminals are the same as in the alter- 
nating-current machine. The field mag- 
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Fic. 6.—BrusH ADJUSTMENT AND TENSION 
SPRING. 


net is built up of punched and japanned 
laminations, the armature being drum- 
wound and the windings placed in slots 
diagonal to the surface of the armature 
core. The brush-holder mechanism is 
identical with the brush-holder mech- 
anism of the sixty-cycle alternating-cur- 





Fig. 7.—Drtrect-CURRENT REVOLVING FAN 
Moror. 


rent fan motor described above, and in 
appearance these are practically the same. 
Fig. 7, however, shows the appearance of 
the direct-current revolving fan motor. 

These machines are manufactured by 
the Fort Wayne Electric Works, Fort 
Wayne, Ind. 
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Special Clay Products. 

The many large developments which 
are under way in the form of subways and 
electrical railway systems have drawn at- 
tention to the great increase which recent 


years have brought in the use of special 


clay products. 

One of the most successful uses to 
which clay has been put is in the manu- 
facture of conduit for underground con- 
struction and insulating blocks for third- 
rail systems. The adaptability of vitri- 
fied salt-glazed clay in these services is 
readily conceded. 

At South River, N. J., the Standard 
Vitrified Conduit Company has in oper- 
ation one of the largest and most modern 
works for the production of vitrified salt- 
glazed clay products in the world. In 
conduit alone the capacity of this works 
is 25,000,000 feet annually. Approxi- 
mately, 18,000,000 feet of conduit were 
used in the United States last year. Ac- 
cording to these figures this works has 
sufficient capacity to supply the entire 
needs of the country. 

The accompanying illustration, Fig. 1, 
shows the standard form of third-rail in- 
sulator manufactured by this company. 
This insulator is the invention of Mr. 
Patrick S. Hlaley, superintendent of the 
Chicago Electric Railway, and the patent 
was granted on July 7, 1896. Dating 
from December 12, 1902, the life of the 
patent is controlled by the Standard Vit- 
rified Conduit Company. This insulator 
consists of a malleable iron stool, over 
which is fitted a petticoat of vitrified salt- 
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possibly necessitate the construction of a 
different form of rail. This company 
now controls a number of clamping de- 
vices which will adapt this insulator block 
to any conceivable departure of rail con- 
struction. 

This insulator has been made the subject 
of some very interesting tests as to its 
electrical and mechanical qualities. One 
test, submitted by Mr. Hugh Hazleton, 
electrical engineer of the Manhattan 





MANHATTAN THIRD-RAIL INSULATOR. 


Railway Company, shows that the resist- 
ance of a dry insulating block varied be- 
tween 9.8 and 10 megohms. The resist- 
ance of a wet insulating block varied be- 
tween 77,800 and 126,000 ohms. A 
breakdown test, dry, gave 15,500 to 16,- 
000 volts. Another recent test gave a 
breakdown result of 13,000 volts alter- 
nating current when dry, and 10,000 volts 
alternating current when wet. The leak- 
age of current at 530 volts direct current 
was unappreciable when dry, and ten 
milliamperes when wet. 

In Fig. 2 is shown the result of a 
breakdown test for mechanical strength. 





AN INTERESTING RESULT OF A TEST FOR PRESSURE RESISTING QUALITY. 


glazed clay. Fastened to the top of this 
insulating block, as may be seen from the 
engraving, is a suitable clamp which is 
connected by a threaded bolt which se- 
curely grips and holds the flange of the 
rail. The recent troubles which some of 
the elevated railroad companies have ex- 
perienced with reference to the lodgment 
of sleet and ice during severe storms may 


It will be noted that the malleable iron 
stool has been bent, and the hardwood 
plank upon which it rested has been split 
and indented. This test was continued 
to a point where the petticoat had been 
entirely broken away and the portion be- 
tween the point of pressure and the iron 
stool still remained intact. This pressure 
was stopped when an application of 51,- 
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000 pounds had been applied. A note 
might be made here of a similar test made 
by Dr. McKenna about a year ago. This 
test was made on a third-rail insulator 
made of fire-clay, this standing a crush- 
ing test of 19,500 pounds. Since this 
time these insulators have been made of 
pure stoneware clay, with the result above 
stated. 

The malleable iron castings for the 
stools are made by the Malleable Iron 
Fittings Company, of Branford, Ct. 
Owing to the magnitude of this com- 
pany’s plant and the facilities for making 
the best castings, this part of the device 
has been found to be absolutely satisfac- 
tory in service. 

The use of this insulator has been very 
great, and the anticipations of the com- 
pany are that it will have a very much 
greater use in the future. Eighty thou- 
sand of these have been supplied to the 
Manhattan Railway Company, of New 
York, and have been successfully in- 
stalled. As the general characteristics of 
all of the lines now being laid down by 
the Interborough Rapid Transit Company 
will partake of this same construction, it 
is very likely that this form of insulator 
will be used on all of the third-rail sys- 
tems of the continuous network of tracks, 
the ramifications of which will enter New 
Jersey, New York and Long Island. 

These insulators are also favorably re- 
garded by a number of other large in- 
stalling corporations, notably a seventy- 
mile third-rail proposition in Ohio; and, 
abroad, the chief engineer of the Yerkes 
railways in England, and the engineering 
department of Robert W. Blackwell & 
Company, of Paris. 

Mr. R. W. Lyle, president and general 
manager of the Standard Vitrified Con- 
duit Company, is one of the foremost 
workers in the manufacture of clay and 
pottery-ware. Mr. Lyle’s experience in 
the manufacture of these products has 
extended over thirty-five years, and he is 
an undisputed authority on this subject. 
While part owner of the American Vitri- 
fied Conduit Company he secured a very 
large order from the Manhattan Elevated 
Railway Company, and also an order for 
2,500,000 feet of conduit. The subway 
at Baltimore, where 5,000,000 feet of con- 
duit have been laid, is another instance 
of the magnitude of the orders which Mr. 
Lyle has been filling. Another large 
order was for 3,000,000 duct feet of con- 
duit for the Narragansett Electric Light- 
ing Company, of Providence, R. I.; and 
the various branches of the Bell telephone 
system have also given many large orders 
for this conduit. Mr. B. S. Barnard is 
associated with Mr. Lyle as vice-president 
and secretary of the Standard Vitrified 
Conduit Company, and has personally se- 
cured some of the largest orders for this 
material which have ever been placed. 

The New York headquarters of this 
company are at 39-41 Cortlandt street. 
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Open and Enclosed Dynamos and 
Motors. 

The accompanying illustration shows 
the style of the standard semi-enclosed 
motor and dynamo made by Fairbanks, 
Morse & Company, Chicago, Ill. These 
machines embody several features of con- 
struction which make them worthy of 
note. As may be seen from the illustra- 
tion, the brush-rocker on these machines 
is placed against the pole frame, where it 
is securely held by the yoke, and is free 
to turn with the brushes to their best 
point of commutation. All parts of the 
rocker and brush-holders are fitted to 
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rings, and the bearings to corresponding 
plugs, ensuring perfect fit and increased 
durability. 

The commutator is large in size com- 
pared with the armature, and the com- 


mutator bars are of drop-forged Lake | 


Superior copper. 

Set screws are furnished, which engage 
into tapped holes in the yoke, these being 
used to adjust the armature centrally 
with the longitudinally magnetic pull. 
By turning these screws in or out, just 
the right play can be given the armature 
without danger of heating. In changing 
armatures this is a great convenience. 
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gauges and drilled with jigs, and it is 
at once possible to make the most accurate 
spacing and avoid sparking troubles. 

The core of the armature is built up 
of thin laminations of annealed iron, with 
ventilating spaces at intervals, the notches 
in which the coils are laid being made 
with a special punching-press, giving 
correct alignment to the slots without 
further tooling. On small machines, 
form-wound coils are used. Large ma- 
chines use bar-wound armatures, the bars 
being forged into shape before the insula- 
tion is supplied. The armature shaft is 
made from high-grade steel stock, forged 
down to one-eighth-inch finished size. All 
of the journals are fitted to standard steel 


The field poles are built up of thin 
laminations of soft steel, pressed solidly 
together and securely clamped between 
malleable iron side pieces. Pole-tips are 
punched on the blanks, and a slot is made 
across the face, affording free ventilation 
and holding the point of commutation 
practically constant for all loads. 

Contact between the pole-piece and 
pole-rings is made by grinding both sur- 
faces so accurately that, it is claimed, tests 


show the magnetic resistance is not meas- 
urably increased. The shunt field coils 
are wound on heavy cast-iron forms, each 
layer being soaked with thick shellac and 
baked dry. When taken from the form 
they are hard throughout and perfectly 
insulated, 
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Integrating Wattmeter for Direct- 
Current Service. 

The new Duncan integrating watt- 
meter, several views of which are shown, 
is of recent development, embodying the 
most modern features of design and con- 
struction, and represents the work of 
years of experience. 

The castings of the meter are made 
from nickel aluminum, making it light in 
weight, while every part is easy of access 
and interchangeable. 

The terminals are situated at the top of 
the meter and connect the series coils 
with the inleading wires from the circuit, 
thereby removing these leads away from 
the retarding magnets at the bottom. 

The registering train is made large, 
and all of its parts are carefully adjusted 
to ensure ease of operation and freedom 
from “sticking.” The pinions and gear- 
wheels are cut accurately bv automatic 
machinery and assembled by experienced 
watchmakers. It is also provided with 
dowell pins, so that when it becomes neces- 
sary to remove it from its bracket it can 
be again put back exactly into its posi- 
tion, enabling the worm-wheel and worm 
to mesh as originally set. 

The dial is of large surface, making 
it easy to read at a distance, and has a 
porcelain face. The circles and figures 
are printed in heavy type and read in 
kilowatt-hours. Dials can also be fur- 
nished to read in “watt-hours,” “horse- 
power-hours,” “board of trade units” or 
“dollars” and “cents.” 

A feature of this meter is that it is 
direct reading—that is, the dial shows at 
all times the actual amount of energy that 
has been consumed without having to 
employ a “constant” or “multiplier.” 

The cast back or support of the meter 
is provided around its outer edge with a 
groove that is lined with heavy felt and 
over which the case closely fits, rendering 
the meter dust and insect-proof. The 
dust-proof case is hinged at the bottom 
and is provided with a single screw at the 
top which answers for screwing it tightly 
into position and sealing the meter at the 
same time. | 

The series coils are machine wound 
and heavily insulated with linen tape 
after which they are immersed in copal 
varnish, then baked for several hours 
until they are thoroughly dry. This en- 
ables them to withstand any commercial 
pressure without breaking down. 

The front series coil can easily be re- 
moved from the meter by simply taking 
out the four screws that hold its corner 
clamps to the brass supporting rods. This 
removable feature of the front coil fur- 
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nishes a quick and excellent means for 
inspecting the armature. 

Great care has been exercised in select- 
ing a resistance wire that will not become 
brittle and break by being alternately 
heated and cooled. The wire is wound in 
sections upon a flat insulated support 
having saw-tooth edges, so that the dif- 
ference of potential between each ad- 
jacent section is reduced to a minimum. 

A special alloy, selected for its dura- 
bility, has been adopted for the com- 
mutator. The segments are accurately 
cut and insulated from each other and 
from the spindle so as to prevent any pos- 
sibility of the armature circuit becoming 
grounded at this point. 

The brushes are easily detached by the 
removal of two small screws which per- 
mits of their being lifted out for in- 
spection without interfering with the 
shunt-circuit wires. When they are de- 





METER, WITH CAsE REMOVED. 


tached they can be thoroughly cleaned 
and polished if necessary and replaced 
again without changing their original 
tension. 

The spindle is provided with a remov- 
able pivot point which is made from the 
best quality of steel piano wire hardened 
in mercury, then polished to a fine finish 
with Vienna lime and rouge. The point 
of these pivots is carefully rounded off by 
a machine expressly designed for the pur- 
pose, so as to give the least tendency to 
wear and at the same time reduce the 
friction to a minimum. 

Ceylon sapphires of a great degree of 
hardness are used. These are made in 
accordance with a special design, and 
polished until they are entirely free from 
scratches or flaws. The size and form of 
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the cup is such as to give the best possible 
results with the aforementioned pivot 
point, resulting in low friction and long 
life. 
To protect the jewel against jarring 
and vibration it is seated upon a small 
spring which is adjusted to exactly 
balance the weight of the revolving ele- 
ment, and upon the slightest jar being 
imparted to the meter the spring takes 
it up and relieves the jewel from any pos- 
sibility of being damaged. 





SipE VIEW, SHOWING DETACHABLE AND 
HINGED Casy¥. 


To those who wish to use the best bear- 
ing possible, the makers of this meter state 
that they can furnish a diamond jewel 
bearing with this meter. It consists of a 
diamond step having a sapphire guide 
mounted upon it, and within which the 
spindle point revolves, the whole being 
seated upon a delicately adjusted spring 
to protect it against jarring in a manner 
similar to that of the sapphire bearing. 

Tests of meters equipped with these 
diamond jewels have demonstrated their 
remarkable ability to withstand wear and 
friction. 

Realizing the importance of having 
magnets that will withstand variations in 
temperature and mechanical vibration in- 
cident to shipping and handling, and still 
maintain their strength for the purpose 
of enabling the meter to remain accurate 
for an indefinite period, a great deal of 
study has been given and many experi- 
ments made with the view of producing 
magnets whose permanency or magnetic 
retentivity could be relied upon, and in 
this direction the makers feel satisfied 
that their efforts have been successful. 

The usual means to compensate for the 
changes in friction of the meter is also 
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provided to ensure low load accuracy. 
This consists of a small coil wound with 
many turns of fine wire and connected 
in series in the armature circuit and 
placed within the front series coil ad- 
jacent to the armature. It is held in 
position by four small wire brackets and 
thumb nuts which prevent it from chang- 
ing its position during shipment. 

The testing constant (K) of each 
meter is marked upon the disc, and as 
an example it will be found in the case 
of a ten-ampere, 110-volt meter to be 
worked K14. It should be borne in mind 
that this testing constant is to be used 
only in testing the meter, and must not 
be used in connection with the dial when 
the monthly readings are taken for the 
purpose of making out the bills for cus- 
tomers. The dials are direct-reading and 
do not require any constants. 

This meter, while especiallv adapted for 
measuring the energy or direct-current 
lighting and power circuits, will also ac- 
curately measure alternating currents of 
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any power-factor, wave-form or fre- 
quency. 

The Duncan Electric Manufacturing 
Company, of La Fayette, Ind., is the 


manufacturer of this meter. 





The History of the Baldwin Loco- 
motive Works. 

Through the courtesy of Mr. Henry A. 
Cleverly, we are in receipt of a volume 
detailing the history of the Baldwin 
Locomotive Works. This takes us from 
the original establishment by Matthias W. 
Baldwin in 1831 up to the present time, 
and details in an intensely interesting 
way the great development in locomotive 
construction, giving details of construc- 
tion, half-tone illustrations of locomo- 
tives and statistics. The book is 634 by 
914 inches, contains 100 pages, is printed 
on heavy glazed paper, and well bound in 
green cloth with a decorative title in gold, 








252 


Direct-Current Ceiling and Bracket 
Fans. 

For the season of 1903 the Robbins & 
Myers Company, of Springfield, Ohio, has 
made but little change in the essential 
design of its standard direct-current ceil- 
ing fans, desk fans and bracket fans. 



























Fig. 1 shows the actuating 
mechanism of the ceiling fan, 
and while this has been de- 
scribed at previous times, a 
brief reference to the principal 
parts will be of interest at this 
season. 

The commutator is built of 
copper segments cut from 
hard-drawn bar and insulated 
with pure mica, mounted on a 
steel sleeve between steel col- 
lars. The lead wires are 
bound to an asbestos insulating 
ring on the rear collar and are 
soldered into slots milled in 
the corners of the segments. 

The brush-holders are of 
this company’s well-known 
“cartridge” type, consisting 
of a thin brass shell held in place by a 
rigid insulated clamp to which the lead 
wire is fastened, This cartridge contains 
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a five-sixteenth by one and one-quarter- 
inch round pencil carbon brush, fed 
radially by a piano wire compression 
spring. 

The shaft is made of steel tubing, ac- 
curately turned and pol- 
ished on lathe centres. 
The bearings are made 
of high-grade hardened 
bearing metal, and are in 
the form of straight 
sleeves compressed into 
seats in the end-plates, 
which bring them into 
positive alignment. The 
design of the bearings is 
such that the journals 
are constantly immersed 
in oil, which is contained 
in large oil cups. This is 
plainly shown in Fig. 1. 

The magnetic circuit, 
which is cast in one piece, 
is formed of a yoke-ring 
and two pole-pieces with 


two projecting horns 
over which the field coils are slipped into 
place. 


The insulating hanger is made of 
leather, and the switch and resistance 
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tubes are placed in the top of the fan and 
are connected up independently in such 
manner that they may be removed without 


Vol. 42—No. 7 


disturbing either the mechanism or con- 
nection of the rest of the fan. 

Fig. 2 shows the standard direct-cur- 
rent ceiling fan, style “B,” and Fig. 3 
the sixteen-inch, direct-current desk fan. 





An Electric Sounding Machine. 

This machine is so constructed that it 
may be clamped on the rail of any vessel. 
The sinker or lead is dropped into the 
water, and upon touching bottom the cir- 
cuit is closed, which rings the bell in the 
machine. At the same time, the hand on 
the dial indicates the exact number of 
fathoms of water. 

The dial has several different readings 
—one reading for the vessel standing 
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still, one for a speed of four miles per 
hour, one for a speed of eight miles per 
hour, ete. The soundings may be taken 
without checking the speed of the vessel, 
and twenty fathoms can be registered in 
less than half a minute. After complet- 
ing the sounding, the sinker can be wound 
in by an electric motor contained in the 
machine, or by a crank fitted for this pur- 


This machine is the invention of C. W. 
Farr, president of the Farr Telephone 
and Construction Supply Company, Chi- 
cago, Ill. 
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Ceiling Fan for Direct Current. 

The D. L. Bates & Brothers Company, 
of Dayton, Ohio, has recently placed on 
the market a new ceiling fan for direct 
current, which is designated as style EH, 





Fic. 1. MECHANICAL FEATURES OF FAN. 


a detailed illustration, Fig. 1, showing 
the mechanical features of the fan. 

The field has six round poles, the coils 
being wound on hard fibre spools which 
are slipped over the poles and wedged 
into position. The armature is of the 
well-known slotted type with form-wound 
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coils properly placed on the armature 
core. 

Both field and armature coils are well 
distributed so as to give ample heat 
radiation. 

The brushes are carbon of rectangular 
shape, one-quarter by three-eighths inch, 
sliding in corresponding brass tube, the 
latter being heavily vulcanized on the out- 
side for insulation. As the brush-holders 
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extend through openings in the lower 
ornamental motor cover, renewals may be 
readily made without removing either the 
fan blades or the lower motor cover. The 
bearings are also anti-frictional and in- 
terchangeable, the lower bearing being 
self-aligning with the upper bearing by 
the weight of the armature. This fan is 
also furnished with single or three-speed 
switch attachment if desired. When 
switch attachment is used the revolving 
shaft is hollow with a switch stem extend- 
ing through it engaging with a porcelain 
switch attached to the top bracket and a 
key projecting below the blade carrier 
which is protected by a housing to prevent 
breakage. 

The motor is encased with an orna- 
mental casing which is finished in either 
nickel, oxidized copper or polished brass. 
All parts of the motor are made inter- 
changeable, so that repairs, if necessary, 
can be readily made. 

This firm will also continue to make 
its full line of ceiling, desk, bracket and 
trunnion fans, which has met with such 
success in the past. Fig. 2 shows the 
standard desk fan made by this company. 


-— 
-_ 





Constant - Potential Inter- 
changeable Enclosed 
Arc Lamps. 


The accompanying illustra- 
tion shows the frame and 
mechanism of a new type of 
constant - potential enclosed 
are lamp which has_ the 
meritorious feature of being 
practically interchangeable, 
and which can be used for 
both alternating and direct 
currents. 

The case used is weather- 
proof, made of sheet copper of 
sufficient thickness to ensure 
stability and strength, and is 
designed for either outside 
or inside service. The body 
of the case is composed of two 
doors which may be thrown open by turn- 
ing a latch, thereby exposing the entire 
working mechanism and making all parts 
of the lamp accessible: 

The clutch is of a ring type, and works 
directly upon the carbon. The portion 
in direct contact is of special insulated 
material and ensures a steadv clutch hold 
and freedom from burning out. Flexible 
cable contact is used, sliding contacts 
being obviated. 

The actuating mechanism is a lami- 
nated horseshoe magnet in the head of the 
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lamp, and is claimed to work equally well 
under any increase or decrease in voltage, 
from 6,000 to 16,000 alternations per 
minute. Between the poles of the magnet 
is the dashpot, and directly below it a 








INTERCHANGEABLE ARC LAMP. 


laminated armature attached to the dash- 
pot plungers. The connection from 
armature to clutch contains a flexible 
member in the form of an asbestos tube. 
A double-throw switch, situated on a 
porcelain base, changes the lamp from 
alternating to direct current, or cuts off 





DETAILS OF INTERCHANGEABLE ARC LAMP. 


the current entirely. The resistance 
wire is located around the porcelain base 
of the lamp in the direct path of a cur- 
rent of air, ensuring good ventilation. 
These lamps are manufactured by the 
Osborn-Morgan Company, Cleveland, 
Ohio. 
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DOMESTIC AND EXPORT. 


A STRBEPET RAILWAY MERGER AT LOUISVILLE—It is 
stated that a merger is projected between the Louisville Railway 
Company, the Louisville Gas Company, the Louisville Electric Light 
Company, and the Citizens’ General Electric Company. The Louis- 
ville Railway Company, the Louisville Electric Light Company and 
the Citizens’ General Electric Company are now maintaining 
separate power plants, and the various interests, it is announced, 
have keen working for some time towards a consolidation. 


TO ERECT POWER PLANTS IN THE CONNECTICUT 
VALLEY—A bill has been presented to the Connecticut legisla- 
ture by the general assembly, giving the New Milford Power Com- 
pany the privilege of building three dams across the Housatonic 
River at Kent, New Canaan and Salisbury. Each of these dams 
is to be the site of an electric power generating station. The 
proposition is to generate sufficient electric power to assure an 
immediate activity in manufacturing lines along the Housatonic 
River. 

NEW NIAGARA POWER COMPANY GETS FRANCHISE— 
Acting on the recommendation of the commissioners of the Queen 
Victoria Niagara Falls Park, the Ontario government has granted 
the franchise asked for by the new Toronto company for a power 
plant on the Canadian side of Niagara Falls. The chief members 
of the company are William MacKenzie, of MacKenzie & Mann, 
and Lieutenant-Colonel H. M. Pellat and Frederick Nichols. It is 
understood that the new company will commence preliminary 
operations at once. The intake will be between that of the Ontario 
and Canadian Niagara power companies, and the tunnel will be 
driven under the river bed and will have its portal at the foot of 
the falls. The work will take two years and will cost $5,000,000. 
A double cable line will be built from the falls to Toronto, and 
20,000 horse-power will be transmitted to that city. As stated 
before, among the company’s customers will be the Toronto Street 
Railway Company and the Toronto Electric Light Company. The 
full capacity of the plant will be 125,000 horse-power. 

PERSONAL MENTION. 

PROFESSOR GEORGE F. BARKER, professor of physics at the 
University of Pennsylvania, was a visitor to New York last week. 

MR. H. C. HAWKS, of Boston, who is identified with several 
electrical manufacturing enterprises, was a New York visitor last 
week. 

COLONEL H. B. RAMEY, representing the Peerless Electric 
Company, of Warren, Ohio, has just returned from a month’s stay 
in Europe, having successfully furthered the foreign business of 
that company. 

Mk. GEORGE A. McKINLOCK, president of the Central Elec- 
tric Company, of Chicago, passed through New York last week 
en route to the West Indies where he will spend a vacation of a 
month. His family accompanies him. 

PROFESSOR W. ELWELL GOLDSBOROUGH, the active chief of 
the department of electricity, Louisiana Universal Exposition, and 
professor of electrical engineering at Purdue University, La Fay- 
ette, Ind., is stopping in New York for several weeks. 

MR. MERRILL G. SMITH, M. E., Stevens, ’96, has been ap- 
pointed associate professor of mechanical engineering in the Clark- 
son Memorial School of Technology, Potsdam, N. Y. Mr. Smith is 
at present acting head of the Delaware State College. 

MR. HALBERT P. HILL has opened a New York sales office at 
135 Broadway for the Storey Motor and Electric Company. Mr. 
Hill is well known in the electrical field, and has had important 
connections with several prominent electrical interests. 

DR. A. E. KENNELLY, of Harvard University, will lecture be- 
fore the New York Electrical Society, 19 West Forty-fourth street, 
New York city, on Wednesday, February 18. His subject will be 
“The Mexican Gulf Cable.” Ladies are invited to the meeting. 

MR. WILLIAM E. ATHEARN, assistant electrical engineer of 
the Western Union Telegraph Company, has been appointed on the 





engineering staff of the American Telephone and Telegraph Com- 
pany. Mr. Athearn will be succeeded by Mr. Frank Kitton, of 
Buffalo. 


MR. C. O. BAKER, JR., the platinum importer, returned last 
week from an extended trip in the West. The demand for the 
very valuable metal he exports and refines is noticeably increasing 
in electrical circles, particularly with manufacturers of telephone 
switchboards. 

DIRECTOR WILLIAM S. ALDRICH, of the Clarkson Memoriat 
School of Technology, Potsdam, N. Y., was in town attending the 
inauguration of the president of the Stevens University last week 
He also was present at the Institute dinner given in honor of Mr. 
Carnegie in New Yor city this week. 

MR. CHARLES CUTTRISS, chief electrician of the Commercial 
Cable Company, and Mrs. Cuttriss, announce the marriage of their 
daughter Mary Edgeworth and Mr. William L. Adams. The cere- 
mony took place on Saturday, February 7. Mr. and Mrs. Adams 
will reside in Livingstone, Guatemala, C. A. 

MR. W. A. VAIL has recently gone to Minneapolis, Minn., where 
he will assume the duties of assistant general manager of the North- 
western Telephone Exchange Company, of which company Mr. 
C. P. Wainman is general manager. The demand for telephones in 
the important territory of this company is constantly increasing. 

MR. AMASA P. FLAGLER, of San Francisco, Cal., loaned the 
photographs illustrating the article on the Pacific cable in this 
week’s issue of the ExLecrricaL Review. Mr. Flagler is standing 
immediately to the right of Mr. Edgar C. Bradley, in the group 
taken during the ceremonies attending the laying of the San Fran- 
cisco end of the Pacific cable. 


MR. CHARLES D. SHEBERGER, the originator of the escalator 
system, sailed for Europe on the Oceanic, on February 11. Mr. 
Seeberger has gone abroad to complete arrangements for installing 
escalators in the stations of the new London Underground Rail- 
road, the preliminary negotiations having been conducted by the 
Waygood-Otis Company, of that city. 

MESSRS. J. RYMER JONES, Raymond C. Barker, Herbert E. 
Cann, F. C. Crawford, R. H. Mance and S. Manshon, of the India 
Rubber and Gutta Percha Telegraph Company, submarine cable 
department, returned this week irom participation in the laying 
of the Pacific cable for the Commercial Cable Company, and sailed 
for London, England, on the Oceanic, Wednesday of this week. 
While in New York they were entertained at luncheon by Captain 
W. L. Candee. 

MR. FRANK B. RAE, consulting electrical engineer, New York 
city, has contracted with the Denver Engineering Works, of Denver, 
Col., for the installation of a complete plant for the transmission 
of 600 horse-power, to be used for the operation of hoisting and 
pumping machinery in the Terrenates mines of the Terrenates Con- 
solidated Mining Company, of Parral, Mexico. Turbine generators 
will furnish the current, which is to be conveyed about one and 
one-half miles by aluminum conductors to the hoists and pumping 
stations. Mr. Rae is consulting engineer for the Terrenates com- 
pany. 

AUTOMOBILE NOTE. 

CHICAGO AUTOMOBILE SHOW—The Chicago Automobile 
Clubs’ exhibition, which opens at the Coliseum on February 14, 
from present indications will be one of the most important in point 
of numbers of exhibits and departures in design of any heretofore 
held in this city. While the displays from American manufactur- 
ers will be very complete, several distinctive exhibits will be shown 
from foreign manufacturers. It is stated that there are to be at 
least fifty more machines exhibited here than were shown at the 
recent New York exhibition. In connection with the exposition 
there is to be a meeting of the National Good Roads Commission 
under the patronage of the National Highway Association, the 
National Good Roads Association, and the National Association of 
Automobile Manufacturers, This will be held in the Auditorium. 
Friday, February 20, 
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ELECTRICAL SECURITIES. 


The past week has witnessed a slight reaction in the apathy 
which has characterized the market for some time past. This im- 
proved condition has been accompanied by a general rally in prices, 
and while there has been but little increase in the attention which 
the outside speculating public has given the market, the commis- 
sion houses are reporting very much better business. 

The present prospect of an early settlement of the Venezuelan 
affair has also had a healthy effect upon speculation, and the con- 
tinued reports of prosperity, particularly in the iron and steel trade, 
have also been an impetus toward better conditions. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 7. 


New York: Closing 
Brookivyn Rapid Transit... ..... .c<ccscescees 68% 
CGneOlemted GOsii ccc coscckscucthccencns 217 
GONGEAR INCCUNICs 6 6 ois ciccdeicccaawaetcces a 193% 
Kings County Blectri¢.. 2.6. .ccscccees 225 
Manhattan Bloyated... ....:.. ..ccccsccccwees 1445% 
Metropolitan Street Railway.............. 187 
New York & New Jersey Telephone......... 167 


Westinghouse Manufacturing Company... 213% 


The annual meeting of the New York & New Jersey Telephone 
Company will be held in Brooklyn, March 6. A special meeting 
will also be held on the same day for the purpose of voting upon 
a proposition to increase the number of directors from twelve to 
eighteen. ; 

The Manhattan report for the quarter ended December 31 shows 
gross earnings of $3,211,372, against $2,827,148 in 1901, an increase 
of $374,224. Expenses were $1,355,635, a decrease of $49,335 over 
the same period for 1901. The number of passengers carried was 
64,822,675, an increase of 7,596,825. 


Boston: Closing. 
American Telephone and Telegraph....... 164% 
Edison Electric Illuminating............. 279 
Massachusetts Wiectric..........ceccces 93 
New England Telephone.................. 135 
Western Telephone & Telegraph preferred. 97 

Philadelphia: Closing. 
Electric Company of America............ 94 
Electric Storage Battery common....... 79 
Electric Storage Battery preferred........ 79 
Philadelphia Hlecttie..<...5 osc cess ieeswccvees 8y5 
Rs “OUI = oo one tee cweessncw ews 4614 
United Gas Improvement................ 113% 

Chicago : Closing. 
Chicago: Wdison Light... . 2.06. ine seccsecs 162 
Ciicaae: TelanhonG. o. «<0 sccsncsscusesees 156 
Metropolitan Elevated preferred......... 88 
National Carbon common................ 26 
National Carbon preferred............... 9834 
Union Traction COMMON: «.... «2:60.60 cces 11 
Union Traction preferred. ........6ssis sce 44 


The Metropolitan Elevated has declared the semi-annual divi- 
dend of 1% per cent, making 3 per cent for the year, payable 
February 28. Books close February 14 and reopen February 20. 

NEW INCORPORATIONS, 
JERSEY CITY, N. J.—Electric Car Lighting Company. $100,000. 


INDIANAPOLIS, IND.—Wabash Home Telephone Company. 
$10,000. 

FOREST CITY, IOWA—Northern Telephone Company. In- 
creased to $100,000. 

BALDWINSVILLE, N. Y.—The Ontario Telephone Company. 
Increased from $20,000 to $40,000. 

SCHENECTADY, N. Y.—The Fort Wayne Electric Works. In- 
creased from $800,000 to $1,000,000. 


JERSEY CITY, N. J.—Missouri River Power Company. In- 
creased from $2,000,000 to $2,200,000. 

ALBANY, N. Y.—The Fonda, Johnstown & Gloversville Railroad 
Company. Increased from $1,950,000 to $2,500,000. 


MINNEAPOLIS, MINN.—Viborg & Centerpoint Telephone Com- 
pany. $10,000. Incorporators: M. V. Olsen and F. L. Larson. 
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MADISON, WIS.—The Werley Telephone Company. $800. In- 
corporators: Sylvester Frey, August Wellner and H. A. Monteith. 


DES MOINES, IOWA—Arion Telephone Company. $10,000. In- 
corporators: J. L. Maurer, W. B. Evans, E. R. King and W. B. 
Nelson. 


JERSEY CITY, N. J.—Ecstern Electric Contract Company. 
$100,000. Incorporators: Le Grand Bouker, W. Mondo Greene and 
Charles N. King. 


AUSTIN, TEX.—Clieburne Telephone Company. $60,000. In- 
corporators: F. M. Kirby, B. C. Allen, A. C. Campbell, J. H. Keith 
and F. B. McElroy. 


ST. PAUL, MINN.—Great Northern Power Company. $100,000. 
Incorporators: F. A. Cokefair, E. C. Bacot, C. C. Kritzer, William 
Harrison, all of Duluth. 


WHEELING, W. VA.—Fairmount Home Telephone Company. 
$25,000. Incorporators: C. L. Michael, F. P. Kelly, M. M. Ogden, 
C. W. Arnett ana S. B. Harr. 


NEW YORK, N. Y.—International Tide Power Company. 
$10,000. Directors: Samuel Herz and H. Grand, New York, and 
Henry Sinclana, Croton Falls. 


TITUSVILLE, FLA.—The Indian River Telephone Company. 
$5,000. Incorporators: W. H. Harris, H. Jennings, George E. Coon, 
A. C. Dittmar and G. S. Tucker. 


JERSEY CITY, N. J.—Mansfield and Eastern Traction Company. 
$500,000. Incorporators: Charles J. Meiley, James J. Maguire, James 
W. Galbrant and William J. Fentz. 


COLUMBUS, OHIO—The Utica & Homer Telephone Company. 
$40,000. Incorporators: Dwight E. Sapp, Frank L. Beam, Harry C. 
Devin, R. M. Greer, William C. Sapp. 


JERSEY CITY, N. J.—Eickemeyer Electric Pump Company. 
$50,000. Incorporators: Car: Wickman, Yonkers, N. Y.; John W. 
Avery and S. R. Bullock, New York city. 


RAVENNA, OHIO—The Portage County Telephone Company. 
$100,000. Incorporators: Fred E. Smith, S. D. Brown, J. E. Bron- 
son, Francis Seabring and W. E. Slaganby. 


DENVER, COL.—Rifle Creek Telephone Company. $10,000. In- 
corporators: C. J. S. Hoover, Richard Parris, George E. Clarkson, 
Benjamin H. Thompson and Elijah R. Parker. 


PERRYSBURG, OHIO—The Standard Telephone Company. 
$100,000. Incorporators: John Bamer, Summer Cottingham, Wilbur 
D. Mudge, Azor Thurston and Merton L. Bamer. 


PALESTINE, TEX.—Palestine Light and Power Company. 
$150,000. Incorporators: E. J. Spencer, of St. Louis; J. S. Tritle, 
R. A. Greer, M. C. Wade and R. W. Rodgers, all of Texarkana. 


COVINGTON, KY.—The Covington, Bradford & Versailles Trac- 
tion Company. $15,000. Incorporators: B. M. Hopkins, E. C. 
Spring, Dennis Dwyer, Albert Emanuel and T. Russell Robinson. 


OBLONG, ILL.—The Crawfora County Mutual Telephone Com- 
pany. $25,000. Incorporators: David J. Chamblin, Charles W. 
Chamblin, Lewis B. Chamblin, E. Callahan, P. G. Bradbury, C. S. 
Jones and C. Barlow. 


ALBANY, N. Y.—The Bush Terminal Railroad Company. 
$15,000. Directors: Irving T. Bush, F. B. Studwell, Herbert 
Broughton, Henry Greene, T. C. Horton, Arthur Carter, William A. 
Brodie, R. C. Simonds and Joseph Nash. 


ALBANY, N. Y.—The Detroit Edison Company. $6,000,000. 
Directors: Charles W. Wetmore, George R. Sheldon, Edwin M. 
Bulkley, Charles A. Coffin, William F. White, Alfred Jaretzki, 
Albert S. Ridley, Henry W. Clark and George H. Olney. 


BEAUMONT, TEX.—Beaumont Traction Company. $600,000. 
Incorporators: Ben Johnson, of Natchez, Miss.; Morris Block, Will- 
iam P. Ellison and L. F. Chester, of Beaumont; Harry K. Johnson, 
of Greenville, Miss.; George J. Baldwin, of Savannah, Ga., and H. L. 
Rogers, of Boston, Mass. 








TELEPHONE AND TELEGRAPH. 


FULTON, N. Y—The Fulton Telephone Company contemplates 
making extensive improvements to its lines in the early spring. 


BINGHAMTON, N. Y.—A telephone line is being built from 
Triangle to Whitney’s Point. It will be completed in the near 
future. 


JOHNSTOWN, PA.—The Salix Telephone Company has com- 
pleted its Foustwell extension, and has made connections with the 
system which reaches this place. 


AUGUSTA, GA.—The Bell Telephone Company has begun work 
on its underground system in this city, and will shortly begin the 
construction of its new building. 


ONEONTA, N. Y.—The Oneonta Telephone Company has com- 
pleted the purchase of the lines of the Milford Telephone Company, 
and will at once assume possession. 


NEWCASTLE, PA.—A mortgage for $200,000 has been recorded 
here, made by the Union Telephone and Telegraph Company to the 
Dime Savings and Trust Company, of Erie. 


SCRANTON, PA.—Arrangements have been made for the sale 
of the Scranton & Stroudsburg Telephone Company to the Penn- 
sylvania Telephone Company. The transfer will be made April 1. 


PHILADELPHIA, PA.—The southern system of the Keystone 
Telephone Company has been inaugurated, and all the important 
points in Pennsylvania, Delaware, New Jersey and Maryland can 
now be reached. 


NEWARK, N. J.—The common council of Nutley has granted a 
fifty-year franchise to the New York & New Jersey Telephone Com- 
pany. It is said a very complete system will be installed, including 
an all-night service. 


HOOSICK FALLS, N. Y.—The Eastern New York Telegraph and 
Telephone Company, of Hoosick Falls, has made a five-year con- 
tract with the Rensselaer Telephone Company, of Troy, for the 
interchange of toll business. 


BALTIMORE, MD.—The new Maryland long-distance telephone 
line to Philadelphia has been opened. It will connect Baltimore 
with about 10,000 subscribers in Philadelphia, and will also connect 
with towns in Pennsylvania and New Jersey. 


ROCHESTER, N. Y.—A farmers’ telephone line will soon be 
started from Wolcott. The main line will run from Wolcott to 
South Butler, and will be extended to Red Creek. Branches will 
run to Furnace Village and to North Wolcott. 


DALLAS, PA.—At a recent meeting of the stockholders of the 
Farmers’ Telephone and Supply Company the matter of connecting 
with the Bell and Centremoreland companies was discussed, and 
it is understood that connection with both lines is now a matter of 
but a short time. 


RICHMOND, VA.—The physical property of the Richmond Tele- 
phone Company was sold recently by the Virginia Trust Company 
to Warner Moore & Company, whose bid was $10,000. It is be- 
lieved that the purchaser acted for the Southern Bell Telephone 
Company which recently obtained the city council’s permission 
to take over the business of the independent concern. 


NEW BERLIN, N. Y.—At the annual meeting of the New Berlin 
Telephone Company, held recently, the following officers were chosen 
for the ensuing year: President and manager, F. A. Smith; vice- 
president, I. L. Richer; secretary and treasurer, G. H. Willard. The 
company has made exclusive arrangements with the new Home 
Telephone Company, of Utica, and as soon as the weather will per- 
mit will begin building the remaining five miles between Bridge- 
water and Cassville necessary to connect with that system. 


BERGEN, N. Y.—The organization of the Bergen Telephone 
Company, which proposes to build and operate local telephone lines 
in connection with the Bell Telephone Company, has been com- 
pleted. The following are the names of the officers and directors: 
President, George M. Gillette; vice-president, J. S. Gleason; secre- 
tary, H. C. Miller; treasurer, C. E. Housel; directors, E. S. Miller, 
George Sands, William E. Gillette, Dr. W. F. Smeltzer, George E. 
Best, Dr. Robert M. Andrews. An application for a franchise has 
been made to the village board. 
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ELECTRIC LIGHTING. 


LIBERTY, MO.—H. J. Arnold, of Denver, Col., is making ar- 
rangements for the erection of a new electric light plant in this 
village. 


FORT DODGE, IOWA—The Fort Dodge Light and Power Com- 
pany is to expend from $275,000 to $300,000 in improving its plant 
in this city. Work is to be commenced at once. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric Com- 
pany is preparing to make a number of extensive improvements to 
its plant in this city. About $300,000 will be expended. 


JOHNSTOWN, PA.—Officials of the Consumers’ Light, Heat and 
Power Company state that work upon the erection of the company’s 
plant will begin very shortly. The cost of the plant, not including 
the outside wiring or conduits, will be about $115,000. 


GOSHEN, N. Y.—Central Valley & Highland Mill Electric Light 
and Power Company has been incorporated at Albany to furnish 
light, heat and power in the villages of Highland Mills, Central 
Valley, Monroe and Turners, Orange County. The capital of the 
company is $140,000. 


SHELBYVILLE, IND.—-A thirty-year option for a valuable 
piece of ground has been closea by the Citizens’ Water, Heat, Light 
and Power Company, with the privilege of purchasing it at the end 
of that time. The company will erect its plant on the site secured, 
at a cost of about $300,000. 


TROY, N. Y.—The Watervliet Illuminating and Power Company 
has filed articles of incorporation. Business will be carried on in 
the village of Green Island and in the towns of Colonie and Water- 
vliet. The directors for the first year are: Eugene A. Ashley, Brice 
E. Morrow, C. S. Pedrick, Jr., all of Green Island. 


KALAMAZOO, MICH.—The Otsego Power Company, with a capi- 
tal of $200,000, filed its articles of association recently. The officers 
are Glenn D. Smith, of Jackson, chairman; Edward H. Marranane, 
of Grass Lake, secretary, and Jacob H. Bootes, of Jackson, treas- 
urer. The company purposes to build a large dam in the Kala- 
mazoo River in Allegan County. 


BRECKENRIDGE, MINN.—Vernon A. Wright, of Fergus Falls, 
who is the owner of an extensive water power near that place, 
purposes to utilize it by furnishing electric light and power to a 
large area of the surrounding country. At present he is planning 
to furnish light and power to Fergus Falls, Wahpeton, Brecken- 
ridge, Foxhome, Campbell and several smaller towns. 


CEDAR FALLS, IOWA—Frank Anderson and Roger S. Clay, of 
this city, and Acquilla Walker, of Janesville, have incorporated the 
Cedar Falls & Janesville Power Company, with a paid-up capital 
of $100,000. The purpose of the company is to develop the water 
power of the Cedar River at Janesville, and establish an electric 
plant there to furnish power for manufacturing establishments, 
ete. 


MINNEAPOLIS, MINN.—Articles of incorporation have been 
filed by the St. Croix Falls Minnesota Improvement Company. The 
object of the company is to develop water power. The capital stock 
is placed at $50,000. The incorporators are: M. B. Koon, president; 
E. A. Merrill, vice-president; Ary B. Zonne, secretary; Edward P. 
Wells, treasurer. The company, in connection with the St. Croix 
Falls Improvement Company, will develop the St. Croix Falls water 
power, and an option has been secured on Neever’s Dam above the 
falls of the St. Croix. 


GRAND RAPIDS, MICH.—At the annual meeting of the di- 
rectors of the Grand Rapids Edison Company, held recently, it was 
decided to equip an extensive power plant for generating purposes 
on the Flat River above Lowell. These power rights are the same 
the company acquired through the recent consolidation of com- 
panies, and the Edison company has recently had men making sur- 
veys and estimates of the work. The dam will have a fall of thirty 
feet, and will furnish 1,000 horse-power. Work is to be commenced 


at once, and it will take fully a year to complete the undertaking. 
The cost is estimated at $250,000, and the power generated will-be 
brought to Grand Rapids and distributed from this point. The 
following officers were elected to serve during the year: President, 
Daniel McCoy; vice-president, Daniel McCool, of Newaygo; secre- 
tary and treasurer, Thomas F. Bechtel. 
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THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., describes in its bulletin No. 75, some reasons why chloride 
aceumulators have been so successful in installations for the elec- 
tric lighting of railway cars. 


THE GARVIN. MACHINE COMPANY, Spring and Varick streets, 
New York city, has just issued a new catalogue, No. 2, descriptive 
of its plain milling machines, and a complete telegraphic code. The 
machines are accurately described, and the illustrations easily un- 
derstood. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., is sending its 1903 picture calendar to its friends. This 
represents in very vivid colors a child holding a telephone receiver 
to the ear of a very much excited puppy. The telephone instruments 
are, of course, of the standard Kellogg make. 


THE CHARLES E. DUSTIN COMPANY, 11 Broadway, New 
York city, has ready for immediate delivery a very complete line 
of electrical equipments, both of new and second-hand material. 
This includes electric machinery, steam engines, boilers, railway 
generators, motors, and street car and locomotives. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., re- 
ports a brisk demand for its 1903 model push-button switch. While 
these orders are quite large, the company is able to meet them 
promptly. The larger contractors doing the high-grade work it is 
stated are the most frequent buyers of this material. 


THE COMMERCIAL ELECTRICAL SUPPLY COMPANY, St. 
Louis, Mo., is mailing a decorative postal card, embellished with 
a half-tone reproduction of the proposed Textile Arts Building at 
the St. Louis Exposition, 1904. The Commerical Electrical Supply 
Company has the contract for all electrical supplies for this build- 
ing. 

THE CONNECTICUT DYNAMO AND MOTOR COMPANY, with 
offices at 526 West Twenty-fifth street, New York city, is the manu- 
facturer of “Connecticut” motors and generators. An attractive 
circular recently issued by the company describes and illustrates 
the motors and generators of the enclosed type made by this com- 
pany. 

THE DIELECTRIC MANUFACTURING COMPANY, 3820 Man- 
chester avenue, St. Louis, Mo., manufacturer of “Dielectrol” insu- 
lating compound, has just published a pamphlet containing some 
testimonials from very high class users of insulated materials. 
Fac-similes of these testimonials the company will be pleased to 
send upon request. 


THE MECHANICAL BOILER CLEANER COMPANY, Chicago, 
Ill., has just received a letter from the Omaha & C. B. Railway and 
Bridge Company, stating that the “Garrigus” cleaners put in its 
boilers in 1898 are still working perfectly. The company also says 
that the cleaners have made its boilers much more efficient and 
reduced expenses greatly. 


THE ALLIS-CHaALMERs COMPANY, Chicago, Ill., has favored 
some of its friends with a very attractive paper-weight in the shape 
of a nickel-plated pedestal, in which are mounted two bronze repro- 
ductions of a medallion, the face of which bears a miniature of 
Edwin Reynolds, chief engineer, and the reverse side the West 
Allis works, designed by Mr. Reynolds. 


L. W. STANTON has drawn up specifications for the equipment 
of multiple switchboard for party-line service for the local tele- 
phone company of Bellevue, Ohio. Each court circuit will be 
equipped with four party selective indicating keys, and the instal- 
lation will be modern in every detail. The power plant will be 
operated from a gas engine installed by the company. 

THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, is paying 
particular attention to grinding all globes perfectly. The careful 
attention given to this detail, together with the use of the highest 
grade of glass, allows the company to assure its customers of a 
very fine quality of inner globes. A fine catalogue just issued by 
the company gives a description of Shelby inner globes for all makes 
of arc lamps, and also shows in diagram the dimensions and shapes 
of the inner globes. This catalogue will be sent to any one inter- 
ested upon request, and should be possessed by every one interested 
in this direction. 
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THE PAIRPOINT CORPORATION, New Bedford, Mass., manu- 
facturer of silverware and cut glass, and specialties in blown glass, 
has equipped its factory so as to give special attention to making 
heavy tubes varying in size from seven-eighths to two inches in 
diameter. These glass tubes are made with heavy walls for heating 
purposes, and particularly for-conveying circuits for high voltages. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing to the trade a pamphlet describing its Alpha and Omega 
toggles, two devices for which it is expected there will be a large 
demand. These toggles are strong, well made and low priced. The 
pamphlet also contains a description of the new “Zero” solderless 
lug. This pamphlet will be sent to any one having occasion to use 
these materials. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has issued its 1903 catalogue of fan motors and ceiling 
fans for alternating currents. This catalogue shows a very complete 
line of automatic start swivel and trunnion two-speed desk fans, 
bracket fans, swivel base fans, two-speed ceiling fans and elec- 
trolier fans for alternating current, and exhaust fans for direct 
current. This catalogue will be sent upon request. 


THE LYON METALLIC MANUFACTURING COMPANY, 137 
and 139 Fulton street, Chicago, Ill., is making many successful 
adaptations of metal pans and boxers for use in factories and work- 
shops. These metal trays and boxes are especially valuable in 
electrical workshops where a great many varieties of small ma- 
terials are handled. The Lyon Metallic Manufacturing Company 
will be pleased to send descriptive illustrations upon request. 


THE BLECTRIC MACHINERY COMPANY, Minneapolis, Minn., 
has reproduced several commendatory letters received by it with 
regard to recent installations of electrical machinery. One is from 
Winston Brothers’ Company, contractors of Minneapolis, with re- 
lation to the installation at the Globe Building of the same city, 
and the other from the Minneapolis Mill Company of the same city. 
Both of these installations are apparently giving perfect service. 


THE IRVINGTON MANUFACTURING COMPANY, Irvington, 
N. J., is the manufacturer of a complete line of forged steel tools. 
The company makes a specialty of linemen’s box-joint, side-cutting 
pliers and round-joint, side-cutting pliers. The company also manu- 
factures a number of types of splicing clamps, wire and sleeve 
clamps, linemen’s climbers, “come along’ clamps, and other tools 
for construction purposes. Illustrated catalogues will be mailed on 
request. 


THE SPEER CARBON COMPANY, St. Marys, Pa., is meeting 
with remarkable success in the reception of the “high-grade” brush 
which this company has placed on the market. This brush, it is 
claimed, is very reliable in service, carrying excessive loads without 
deterioration and bringing about no commutator troubles. The 
company will be pleased to submit samples for examination, and 
where commutator troubles exist, solicits the opportunity of quot- 
ing information. 


THE ARLINGTON MANUFACTURING COMPANY, Canton, 
Ohio, manufactures the Arlington vegetable boiler composition for 
use in marine, tubular and water-tube boilers, for preserving steam 
boilers, preventing encrustation, scale, corrosion and pitting. This 
composition is a vegetable extract which converts the lime and 
magnesia, holding them in suspension in the form of a light precipi- 
tate which is blown or washed out of the boiler. The company will 
be pleased to send information upon request. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., manufactures a most conveniently designed electric stove, 
especially adapted for offices, waiting rooms, bath rooms, ete. The 
moment the current is turned on these stoves are claimed to 
produce the most perfect heat known, and being free from all 
odors and combustion, are claimed not to vitiate the atmosphere 
of the room. These stoves are claimed to be absolutely inde- 
structible. 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Scranton, Pa., have issued a booklet intended for prospective stu- 
dents entitled “One Thousand and One Stories of Success.” This 


has been very carefully prepared, and the different states of the 
Union are taken alphabetically, not less than a dozen names and 
This valuable list is 


addresses in each state being mentioned. 
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supplemented by miniature photographs of the successful ones, with 
a signed statement from each. 


JAMES L. ROBERTSON & SONS, 204 Fulton street, New York 
city, call particular attention to the quality of the rubber used as a 
core in the centre of “Eureka” packing. This rubber is put through 
a heat test, as well as for resilience, and in this way the company is 
able to assure users that it will not become hard nor lose its elas- 
ticity under normal conditions of engine work. One of the oldest 
products of this company, the Hine eliminator, patented in 1888, is 
still very popular, and is the subject of increasing attention and de- 
mand. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, Pittsburg, 
Pa., have reprinted from the proceedings of the twenty-first annual 
meeting of the American Street Railway Association for 1902 the 
paper on “The Steam Turbine; Its Commercial Aspect,” by Edward 
H. Sniffin. This paper is written with a special reference to the 
Westinghouse steam turbine, and the text is illustrated by sec- 
tional and half-tone engravings of working installations. A 
valuable feature is the tests which are given in tabulated form as a 
supplement to the curve sheets. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., has 
been appointed general sales agent for the “Toler” system of con- 
duit boxes. This line of boxes is extensive enough to meet every 
possibie condition and of any size, shape or style. A complete cata- 
logue will be ready for distribution very soon, and will be mailed 
upon application. The Electric Appliance Company will send 
to any one interested a circular describing fully the ‘“Noxem” 
receiver. The company claims that this receiver is an absolute 
safeguard against the user receiving a shock through exposed metal 
parts. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, is the manufacturer of the Barney brick conveyor system. A 
recent catalogue issued by this company describes the Barney brick 
conveyor, anc shows a number of illustrations in both half-tone and 
diagram of this method of brick handling. The company also manu- 
factures a complete line of lifting, conveying and power transmis- 
sion machinery, such as belt conveyors, bucket elevators, pan and 
apron conveyors, chains, screens, mortar mixers, horse-powers, stor- 
age battery locomotives, trolley electric locomotives, and excavators 
and holders. 


THE NATIONAL CONDUIT AND CABLE COMPANY, Times 
Building, New York city, manufacturer of bare copper wire, 
weatherproof wires and cables and lead-covered wires and cables 
for telephone, telegraph, electric light and power work, issues a 
valuable document entitled “Copper Gossip.” This portrays the 
general business outlook, the present prices of copper, and a com- 
parison with the prices of last year. A paragraph relates to the 
London copper market, and copper mining developments are also 
treated intelligently and comprehensively. European copper statis- 
tics and the United States production and exports of copper are 
also included in this pamphlet. 


JOHNSON & MORTON, Utica, N. Y., manufacturers of panel 
boards and accessories, will mail on application a recently printed 
pamphlet containing a complete list of all styles of panel boards 
and the fittings that are commonly used in connection with them. 
This list is in a form which is most convenient for reference. The 
dimensions are given for each style, so that the user can tell 
exactly what space must be allowed for placing the panels, and 
these dimensions have been made as small as possible in each case. 
All of the spacings on the panels are strictly in accordance with 
the rules of the National Board of Fire Underwriters, and the finish 
of all parts is as nearly perfect as it is possible to make it. 


ROSSITER, MacGOVERN & COMPANY, Incorporated, 141 
Broadway, New York city, will contract to furnish and erect, ready 
for operation in sixty to ninety days, complete power station in- 
stallations for electric railway and lighting plants. In addition to 
the complete installation for the stations, this company is able to 
furnish promptly closed cars with motor equipments, and also open 
cars with motor equipments. This company recently supplied the 
Oakland Consolidated Transit Company, of Oakland, Cal., with 
2,000 kilowatts of generators and engines. Parts of these were 
from the recent purchase by Rossiter, MacGovern & Company from 
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the Metropolitan company, of this city, and a portion of the ap- 
paratus was purchased new for this purpose. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill., and Rochester, N. Y., has recently 
closed a number of contracts, among which may be noted the fol- 
lowing: The Buckeye Construction Company, Shawhan, Ky., for 
a 100-capacity drop switchboard; D. A. Oliver, Scottsville, Ky., 100- 
capacity drop switchboard; W. A. Eckels, Rudd, Iowa, 50-capacity 
drop switchboard; Clarington Telephone Company, Clarington, 
Iowa, 100-capacity drop switchboard; Montrose Telephone Company, 
Montrose, Pa., 120-capacity drop switchboard; E. V. Hauser, Havre, . 
Mont., 100-capacity board; Buckeye Construction Company, Cen- 
treville, Ky., 100-capacity drop switchboard; Pike County Telephone 
Company, Pleasant Hill, Ill., 50-capacity drop switchboard, and the 
State Line Telephone Company, Elmo, Mo., 100-capacity drop switch- 
board. 

THE STOREY MOTOR AND ELECTRIC COMPANY, which re- 
cently enlarged its shop equipment at Harrison, N. J., broadening 
its line of machinery so that it covers anything that can possibly 
be used in work involving the direct attachment of motors to ma- 
chine tools, printing-presses, etc., as well as a full line of open and 
enclosed constant-speed power motors and the necessary generators, 
has opened up its New York sales office in the Corporation Trust 
Building, 185 Broadway. The services of Mr. Halbert P. Hill, who 
retires from the General Incandescent Arc Light Company, have 
been secured as manager. This company is now undertaking the 
most difficult and exacting work in the line above siated, and the 
new representative, Mr. Hill, expects to be able to personally investi- 
gate the needs of the trade, and will be able to promise prompt de- 
liveries. 

THE AMERICAN CONDUIT COMPANY, Chicago, IIl., announces 
that it will hereafter conduct the business of the Electrolysis-Proof 
Manufacturing Company. Mr. W. F. McCarthy will continue as 
manager of the Chicago branch. The officers of the American Con- 
duit Company are John S. Cravans, president; George H. Barker, 
vice-president, and A. W. Buchanan, secretary and general manager. 
The factories of the American Conduit Company are at Ches- 
ter, Pa., Chicago, and Los Angeles, Cal. Its offices will 
be as follows: 720 Arcade Building, Philadelphia; 822 Manhat- 
tan Building, Chicago, and 336 Macy street, Los Angeles. The origi- 
nal intention of the company was to maintain a business office at 
the Chester factory, but this plan has been reconsidered, and it is 
now the purpose to have this office in Philadelphia rather than at 
the factory at Chester. 

THE PHELPS COMPANY, 29 Rowland street, Detroit, Mich., 
maker of “Hylo” incandescent lamps, has recently received a 
letter from Mr. S. B. Pike, of the Missouri Edison Electric Com- 
pany, in which it is stated that this company has decided to renew 
“Hylo” lamps for its customers without charge, on the same basis 
as they renew standard sixteen-candle-power lamps. Another very 
interesting letter received by the Phelps Company is from the 
Lamp Testing Bureau, to the effect that of two lots of “Hylo” 
lamps—ten lamps in each lot—one lot has been burning for 3,000 
hours and the other for 4,000 hours. The Lamp Testing Bureau 
writes to enquire as to how much longer the Phelps Company de- 
sires the test continued. Mr. W. J. Phelps, in reply to this letter, 
stated that it would be a good idea to burn the “Hylos” out on this 
line if it took all summer. 

THB WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is furnishing the following electrical ap- 
paratus for a new interurban railway, forty miles in length, which 
is being built from Rochester through Canandaigua to Geneva, 
N. Y.: Two 650-kilowatt, three-phase, 3,000-alternations, 390-volt, en- 
gine-type alternators, which will be arranged for direct connection 
to cross-compound engines running at 150 revolutions per minute; 
seven 300-kilowatt, three-phase, rotary converters; four 500-kilo- 
watt and nine 200-kilowatt, oil-cooled transformers arranged for 
transforming from 390 to 16,500 volts, and two 37% kilowatt, di- 
rect-current, engine-type exciters operating at 320 revolutions per 
minute, together with the switchboards, high-tension switches and 
lightning arresters for the main generating station and three sub- 
stations. This road will be. known as the Rochester & Eastern 
Rapid Railway. The Comstock-Haigh-Walker Company is building 
and equipping the line, and expects to have it in operation by next 
July. : 








